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The Experiment and Operations (EXOP) Scheduling Procedure Program

is a man-machine interactive event scheduling system programmed and running
on the Univac 1107. A Sanders Model 720 Communicator provides the desired

INTRODUCTION

man-machine interface.

In order to evaluate ESP in a "real'world" environment, an effort was
initiated to define and schedule those EXOP's planned for operation on
the Skylab 1/2 mission. The purpose of this repdrt is to outline the
‘development of the Skylab crew activities schedule and to present the results
of the ESP evaluation effort based on this schedule development.

DISCUSSION

This report represénts part of the total effort being made to thoroughly
evaluate the ESP program. The approach used for this study was to define
and schedule experiments and operations for the Skylab 1/2 mission (SL 1/2)
and evaluate the results. The ESP-produced schedule of crew activities for
Skylab 1/2 is presented and discussed, and the associated procedures that
were necessary to achieve this schedule are cutl-=ed. The present capabilities
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of the ESP program are then evaluated in Tight of the development of this
realistic schedule.

Development of Schedule

The initial, and most laborious, step in the development of this
experiment and operations schedule was to compile the most up-to-date
Sky]ab experiment data available and condense it for use in ESP. Detailed
authoritative information concerning the individual experiment requirements
were found in the respeétive Experiment Requirements Documents (ERD) for
the medical, corollary, and Apollo Telescope Mount (ATM) experiments.
Operational requirements are summarized in the Mission Requirements Document
(MRD) (Reference 2). Additional planning requirements were found in
Sections 3, 4, and 9 of the Baseline Reference Mission (BRM) (Reference
3). Experiments and operations assigned to the Skylab 2 mission that were
considered in this study are listed in Table I and are described
in detail in Appendix A. The experiment data has been condensed to include
only that information necessary to define an operation for scheduling,
i.e., the experiment objectives, operational procedures, planning Timitations
and/or major constraints, performance (crew and time) requirements, and
pointing and control requirements. With each experiment description is a
summary print from ESP of how each experiment or operation (EXOP) was |
eventually defined for the scheduler via input cards. It should be noted
that, since numerous experiment operatioha] and performance requirements
are still TBD (to be determined), the EXOP data used to define operations'
for this schedule may not reflect the latest Skylab requirements.

Before the ESP scheduler can process all the defined experiments, a
trajectory opportunity tape must be built which contains those times for
which there exist non-occulted lines of sight between the spacecraft and
the sun, moon, a given star, or a landmark. These opportunities are produced
by propagating a vehicle's state forward in time and considering the
relative positions of the vehicle and the celestial body or landmark in question.
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The rise/set times contained on this tape constitute time intervals during
which activities of photographic, scientific, and ATM experiments having
particular trajectory constraints may be performed. The trajectory tape
built for this study was generated from the following Skylab state vector:

o Base GMT time (midnight prior to launch) 15 March 1972
o Time of liftoff (referenced to base GMT) 20 hr
o Time of state vector (referenced to base GMT) 40 hr 40 min

a = 22353621.8 ft (semi-major axis) g = 0.0 deg (argument of perigee)
e = 0.00 (eccentricity) h = 1.7 deg (longitude of ascending node)
i = 50.0 deg (inclination) 1 = 0.0 deg (mean anomaly)

Rise/set times were generated for a total of seven landmarks, one star

(a Arietis), and the sun and moon. Those landmarks selected included
possible landmass targets for earth resources photography, and high

latitude sites and the South Atlantic Anomaly for radiation measurements
required in certain scientific experiments. The large number of rise/set
times associated with these 10 targets prohibits the inclusion of the
trajectory generation printout in this document; information on the contents
of this tape can be obtained from the author. |

Via card input, the astronaut, attitude, and equipment baselines are
specified for the 29-day Skylab mission; also, the initial supply of
non-replenishable resources is defined. The EXOP definitions (on cards)
and the trajectory opportunities (on tape) complete the input necessary
to initialize the scheduler. The following ESP program capabilities were
then utilized to build a crew activities schedule which ostensibly satisfied
all operational constraints: '

automatic scheduling
deleting and scheduling
deleting and rescheduling

modifying and rescheduling
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A first attempt at the schedule was accomplished by selecting and automatically
scheduling all experiments defined in the system. For those experiments
that did not schedule initially, the cause of failure had to be determined
by executing certain route options on the scope (Reference 4) or by studying
the offline failure print at the end of the session. If the definition of
the EXOP was inaccurate (keypunch error, unrealistic temporal constraints,
etc.), the EXOP was modified on-line and rescheduled. If an EXOP was
initially constrained to occur at a certain time, but the crew or equipment
was now unavailable, the time constraint could either be relaxed and

the EXOP rescheduled, or the experiment already on the timeline could

be deleted (in part or entirely) and both EXOP's rescheduled. The schedule
was expanded as more experiments were defined and selected for scheduling.
If in the last experiments to be defined, situations arose where specified
times of the mission were needed but were already committed, experiments
already scheduled for that time were deleted before attempting to schedule
the new EXOP. As the timelines became full, the deleting, modifying and
rescheduling capabilities of the program were used more extensively to fit
all required crew activities into the schedule.

Figure 1 presents the crew activities schedule for the 29-day Skylab
1/2 mission as developed by ESP. It is to be emphasized that this schedule
“does not represent a proposed flight plan for the Skylab mission. It is
acceptable only to the extent of the accuracy of the experiment data and
the program user's knowledge of operational procedures. The ESP schedule
presented in Figure 1 establishes a typical crew day, defining the duration
of the day, sleep periods, eat periods, experiment periods and systems
and housekeeping activities. Some of the criteria used to establish the
typical crew day are listed below:

¢ Simultaneous sleep periods of 8 hours duration

e Simultaneous eat periods of 1 hour duration, 3 per crewmen per
day; additional time is allocated to each eat period for medical
experimentation.
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o Systems housekeeping of 4% man-hours per day was assumed adequate
for workshop-related functions.

e Personal housekeeping of 1% hours per crewman per day was assumed
adequate for crew hygienic-related functions.

o Conducting experiments as required.

‘Crew duty cycles were based on a 24-hour day. It should be noted that
the typical crew day was not followed for the days of launch and recovery
(Days 1 and 29, respectively).

Table II presents a summary of crew utilization for the Skylab 1/2
activities schedule depicted in Figure 1. Information includes both the
total mission time and the man-hours necessary for the performance of all
the medical, corollary, and ATM experiments. Included also is the total
uncommitted time (greater than 0.5 hour) and total unusable time (less than
0.5 hour) on the timelines. At the conclusion of the scheduling sessions,
an ESP summary baseline print of the astronaut, equipment and attitude
profiles for the 29-day mission was obtained, and is presented in Appendix
B. Another ESP summary print option was utilized to develop individual
scheduling histories of each experiment and operation on the timelines;
these histories are presented in Appendix C.

Program Evaluation

Throughout the course of development of this Skylab crew activities
schedule, the capabilities of the ESP program were tested and further
evaluation of the program was accomplished. Certain shortcomings of the
program encountered during this scheduling effort were already known
(Reference 5); modifications are present]y being implemented to improve ESP
capability but were not incorporated in time for use in this study.

As Figure 1 and Appendices A, B, and C illustrate, the ESP program
developed a realistic crew activities schedule for the Skylab 1/2 mission.
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A1l experiments and operationsiknown to be assigned to this mission were
defined with minimum difficulty via the ESP input scheme. ESP was able

to place every defined Skylab operation on the timelines by jnitially using
the automatic scheduling process, and then when necessary, exercising the
delete, modify, and reschedule capabilities. A1l astronaut, trajectory,
equ1pment and attitude requirements were successfully met for each EXOP.

If a part1cu1ar astronaut was not specified for an activity, the scheduler
was given all three candidate timelines to explore and assigned the task

to the one with the 1ightest work load. Activities having trajectory-related
constraints were placed on the timelines within the rise/set times of the
desired target. Timelines of equipment such as the ergometer, VKG vest,
and movie camera were maintained to prevent two different experiments
requiring the same equipment from scheduling simultaneously even though

the astronaut reguirements were met.

When the automatic scheduling capabi1ity was exercised on the initial
group of experiments chosen for the scheduler, 16 of 19 EXOP's scheduled
successfully. Computer scheduling time has decreased to less than a minute
per EXOP on the average; presently, effort is under way to shorten this
even further. The man-machine interfacé via the scope aided the davelopment
of the schedule by offering on-line modifying, deleting, and rescheduling
capability. Once the experiments were completely defined for ESP, only
a few scheduling sessions at the scope were necessafy to achieve the presented
schedule. The most time-consuming operation in the schedule development
was the initial compilation and reduction of experiment data; to one already
familiar with the operational and performance requirements of these experi-.
ments, this task is very much simp]ified{"

The ESP scheduler successfully imposed all defined operational constraints
when placing the EXOP's on the timelines. These constraints included sche-
duling EXOP's away from meal periods, heavy exercise and other EXOP's,
and scheduling within the rise/set times of celestial and earth landmark
targets when required. M092 and M093, for example, are both medical exper1ments
vhich require that they not be scheduled prior to three hours after a meal.
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M093 is further constrained in that it can be performed no sooner than

% hour after any severe exercise and/or experiments M092 and M131. Similarly,
a minimum of two hours must elapse after M093 or heavy exercise before

M171 may be scheduled. Trajectory constraints were varied. D008 requires
operation during a minimum of two passes through the South Atlantic Anomaly
and during a minimum of two passes outside the Anomaly at the highest north
latitude reached by the spacecraft. S190 requires photégraphy of prescribed
land masses with the sun elevation angle greater than 30 and 20 degrees

in the summer and winter hemispheres, respectively. To satisfy this
constraint, the landmark local time option was used when searching for
acceptable rise/set times on the trajectory tape. For S020, solar photography
must be performed between 5 minutes after OA sunrise and 5 minutes before

OA sunset. Finally, the stellar astronomy operations of S019 require
performance during dark side passes only. It should be noted that these

and all other operational constraints imposed on the Skylab experiments

are summarized in the detailed EXOP descriptions of Appendix A.

Although the current prototype version of ESP is capable of developing
a realistic crew activities schedule, additional modifications are suggested
which might aid in the definition and scheduling of experiments and operations.
The on-1ine failure table, which displays the names of all experiments that
fail to schedule, presently has insufficient information for the user to
discern the cause of the scheduling failure. The off-line failure print
(Reference 6) that has been incorporated into the scheduling route was invalu-
able in the development of the Skylab crew activities schedule. This print
.should be used as an evaluation tool to determine the type of on-line
failure print needed in an interactive scheduling system. Because of the
core limitation existent with the current“prototype system, the total
number of different timelines (astronaut, trajectory, equipment, and attitude)
that can be loaded into the scheduler for any one EXOP definition is limited
to seven. This problem would automatically be alleviated if the ESP
program were to be made overable on a larger system. The capability to
reschedule a previously-deleted part of an EXQOP (i.e., one activity or
activity group) is needed during any schedule develonment. Presently, if
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it is desired to delete part of an EXOP to make room for a more important
operation, the entire EXOP must be deleted and rescheduled after the new
experiment is scheduled in order to place the entire EXOP back on the

timelines. It should be noted that, in most instances, all activities

prior to the segment of the timeline being reorganized will reschedule

in the same interval in which they were previously scheduled if no other
experiments are selected for scheduling at that time. During the process

of EXOP definition, another program deficiency was noted. An EXOP definition

is comprised of activities (time dependent entities) and activity groups

(time independent groupings of activities) as discussed in Reference 5. Problems in
EXOP definition arose where an experiment required set up, performance, and

stow (time dependent) operations, with the performance requirements of

the experiment comprised of time-independent events. For example, the
performance of S190, Multispectral Photography, requires pictures of prescribed
land mass targets which need not be taken in a specified order. This scheduling
capability could be added by modifying the logic to include an option

specifying whether or not an activity is time dependent or independent

of the other activities in the activity group.

ESP presently has a precursor option which instructs the scheduler
to schedule the start time of the first repetition of an EXOP after the
time of the last repetition of a precursor EXOP in mission time. It was
found to be desirable to have an EXOP-dependency option which would prohibit
any part of a particular EXOP from being scheduled within a given time after
any operation of another specified EXOP. This constraint was satisfied
.in this study by extending the use of a major piece of equipment common to
both EXOP's for the length of time required between the two EXOP's. It
was also found that these constraints could be satisfied by selecting the
order in which specific EXOP's were called to the scheduler. Another
option presently available to the user is the ability to designate whether
an activity is required during, before, or after a specified baseline
operation (e.g., eat, sleep), and the minimum and maximum time before or
after the operation which scheduling can occur. If an EXOP is scheduled
during one of these operations, the capability to specify the minimum and
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and maximum times from the start of the operation is desirable also.
Finally, the capability of ESP can be extended by including additional
options at the activity definition level. Variable length activities would
aid in the scheduling of certain operations which might be required to fill
all uncommitted time for a particular segment of the astronaut timeline.

An input reflecting the maximum, as well as minimum, time between activities
within-a group is also recommended. This constraint would simplify the
preventing of set up operétions from being scheduled much earlier in the
mission than the actual performance of the experiment.

SUMMARY

Present]y, the prototype ESP Scheduling System is operative on the
UNIVAC 1107 at MSC. Under this study the program has been shown capable
of generating a realistic Skylab 1/2 crew activities schedule which satisfies
all known operational constraints. The enclosed schedule does not represent
a proposed flight plan for the Skylab miséion. It is acceptable only
to the extent of the accuracy of the experiment data supplied to the scheduler
and the program user's knowledge of operational procedures.

The pkesent capabilities of the ESP program were evaluated in light
of the development of the Skylab crew activities schedule. A1l known
Skylab experiments and operations were successfully defined and scheduled
by ESP with minimal difficulty. During the development process, certain
program limitations were uncovered which somewhat hampered experiment
definition and scheduling. These deficiencies, including insufficient on-line
information for the user to discern the cause of scheduling failure, lack
of desirable temporal constraints at the aptivity lTevel in EXOP definition,
and the inability to reschedule parts of an EXOP that have been previously
deleted, are important enough to warrant further attention before the
scheduling algorithm is finalized.



5521.6-31

Page 10
1 May 1970
TABLE I. SKYLAB EXPERIMENTS AND OPERATIONS
NUMBER NAME
ATM Apollo Te]escope Mount
D008 Radiation in Spacecraft.
D021 . Expandable Airlock Technology
D024 _ Thermal Control Coatings
M092 In-flight Lower Body Negative Pressure
M093 Vectorcardiogram
M131 mggg é Human Vestibular Function
MO71 Mineral Balance
MO73 M17134 Bio-assay of Body Fluids
MO74 Specimen Mass Measurement
M151 ~ Time and Motion Study
[ Mode A }
M171 Mode B Metabolic Activity
Mode C
M172 Body Mass Measurement
M487 Habitability/Crew Quarters
M507 Gravity Substitute Workbench
M508 Astronaut EVA Hardware Evaluation
M509 , Astronaut Maneuvering Equipment
so09 - Nuclear Emulsion
S015 Zero-G Single- Human Cells
S019 UV Stellar Astronomy
S020 UV/X-RAY Solar Photography
S149 : Particle Collection '
$190 Multispectral Photographic Facility
T003 ' ' In-flight Aerosol Analysis
T020 Foot Controlled Maneuvering Unit
T027 ATM Contamination Measurement
CDS Cluster Deactivation Storage
RR/PHK ‘ Rest, Relaxation/Perscnal Housekeeping

SHK Systems Housekeeping



5521.6-31
Page 11
1 May 1970

TABLE IT. SKYLAB CREW UTILIZATION SUMMARY

Mission Time Man-Hours
(Hours :Minutes) (Hours :Minutes)
Total Medical Experiment Time(l) 136:00 207:00
1 Man 65:00
2 Men 71:00
Total ATM Time (Daylight/Darkness)(?)  149:30 189:45
1 Man 109:15
2 Men 40:15
Total Corollary Experiment Time (3) 108:15 190:45
1 Man 68:30
2 Men 39:45
3 Men _ 14:15
Total Unscheduled Time (>0.5 hr) 84:45 136:30
1 Man 48:00
2 Men : : 36:45
3 Men 05:00 .
Total Unusable Time (<0.5 hr) 28:00 28:00

(1) Does not include unscheduled sample collections (e.g., urine, feces);
estimated time for such operations is 5 minutes per crew member
six times a day, or a total of approximately 35 additional hours
for the one-man experiment time.

(2)

The minimum time period for one-man ATM experiment operations that
was placed on the crew activities schedule was 1 hour, 45 minutes;
the total one-man ATM time could be substantially increased if the
minimum 90-minute operation period was considered. This would
also reduce the total unscheduled (or uncommitted) time in the
schedule. ‘

(3)

Corollary experiments consist of all those experiments not categorized
as either medical or ATM. :
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Figure 1. ESP Crew Activities Schedule for the Skylab 1/2 Mission
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Figure 1. ESP Crew Activities Schedule for the Skylab 1/2 Mission, Continued
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K NOTE: §=SUBJECT O = OBSERVER
EAT : -
EAT M092 M092 M093 | EAT MO71/3/4 M092 s
Y| morizaze RR/PHK ATM s o s | Mo71/3/4 SLEEP Ma71/3/ SHK o 3
EAT
AT MD92 M092 -y EAT 71 ATM M093
a2 B0 RR/PHK ATM o s ‘: MO71/3/4 SLEEP mn/tz/:s SHK s
! / s s 5 ! EAT ! s s
EAT 2 H RR/ ° 0 H EAT 0 ¢ 0 o M092
3 Mo/ ?"’P”K [ : ) ! mo71/3/4 |8 SLEEP M718/4 §oSHK ) sHK ; s
) | ear RRAPHK ;M:il;x Re/| i mizig) |8 EAT SLEEp oVl /3/4 SHK MIZiE
M071/3/4 s1 oo |k ) ol b MO71/3/4 M172 5
\ EAT
EAT ! SRR Mize EAT MO /3/4 MI7IC
22| M5 RR/PHK :)AIJLISA Hil 4 ; ATM I SLEEP M]72/3/ SHK 7
T ] 1 EAT !
EAT H I MIZIA o |RR/ mi7ie |moeal| | EAT H & mort/3/4 B shx ATM
3 v s |5 | rene 15 019 ) $ S mo71/3/s 13 SLE ML /3/ :
1| EAT RR/PHK :MIJ'B: MIZIC FRR/ EAT SLEEP 5%;1/3/4 SHK mizic
M071/3/4 s : o o e} PHK MO71/3/4 MI72 o)
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EAT Mi3 MIZIC
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A : MI31B
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t
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1
! \ : EAT 1
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. HK » A
: EAT
EAT EAT
Y moz1/a/4 Do21 RR/PHK MO71/3/4 SLEEP x\?;lz/a/d SHK ATM
EAT
. EAT EAT
B2 M pozl RRAPHK | | ho71 /374 SLEEP ME71/3/4 SHK ATM
EAT
£AT EAT
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Figure 1. ESP Crew Activities Schedule for the Skylab 1/2 Mission, Continued
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EAT I EAT EAT M509
1 RR/PHK ATM MI3IA SLEEP MO071/3/4 SHK
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MO71/3/4 RUN 3 MO71/3/4 M172
s
1 EAT RR/PHK (o013 EAT SLEEP EAT SHK| §of SHK cDs
1
8] 2 EAT RR/PHK cos EAT SLEEP EAT SHK cps
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3
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Figure 1. ESP Crew Activities Schedule for the Skylab

1/2 Mission, Continued
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APPENDIX A
SKYLAB EXPERIMENT ANC OPERATIONS DATA

The Skylab experiment and operations data contained herein were compiled
from the Mission Requirements Document (Reference 2), the Baseline Reference
Mission (Reference 3), and the associated Experiment Requirements Documents.
These data have been condensed to include only that information pertinent to
the defining of an operation for scheduling. Information -includes the experi-
ment objectives, operational procedures, planning limitations and/or major
constraints, performance (crew and time) requirements, and pointing and control
requirements. Following each experiment or operation description, a corresponding
detailed EXOP definition display illustrates how this EXOP was defined for
input into ESP. The detailed descriptions of the EXOP's are in ESP nomenclature;
the ESP User's Manual (Reference 4) contains a complete list of the EXOP
data variables and their definitions. Because of the nature of the study
no attempt will be made to justify or explain the activity breakdown for each
of the Skylab EXOP's. Strengths and weaknesses of the input procedure have
been pointed out in the dfscussion of this scheduling effort. Any questions
regarding the activity composition of a particular EXOP should be directed
to the author.

The.experiments in this appendix are listed in alphabetical order by
experiment number (e.g., D008, M509, T020; see Table I of the report for the
complete listing). The six experiments associated with ATM operation were
combined as one EXOP and presented first. Three Skylab operational tasks
(personal and systems housekeeping, and cluster deactivation) were also defined
and are included as the last entries of the appendix.
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A. OBJECTIVE

e Collect extensive data describing solar behavior in the form of plague,
sunspots, filaments, prominences, geomagnetic effects, radio flux,
radio bursts, and flares.

B. OPERATIONS

© The Apo]lo Telescope Mount (ATM) consists of a package of six experiments
mounted in a cluster in the ATM rack; each of these experiments has a
number of data collection operat1ona1 modes:

S052, White Light Coronagraph‘- purpose is to photograph the corona
from 1% to 6 solar radii and record the intensity distribution.

S054, X-Ray Spectrographic Telescope - purpose is to obtain X-ray
images of sun in the 3 to 100 Angstrom range with specified
spatial and spectral resolutions.

S055, UV Scanning Polychrometer/Spectroheliometer - purpose is to
make spectral and spatial scans of emission lines in the
upper chromosphere and lower corona for telemetry.

S056, Dual X-Ray Telescopes - purpose is to obtain high resolution
X-ray spectrohe]1ograph of solar regions and digital spectral
data.

SO082A, UV Coronal Spectroheliograph - purpose is to photograph
spectrally dispersed solar images in the upper chromospheric
and coronal emission lines.

S$0828, Uv Spectrbg¥aph eubukpose is to obtain nhigh spectral and
spatial resolution spectrograms in the UY and XUV on the
disc and 1imb of the sun.

C. PLANNING LIMITATIONS

o All experiments require daylight; however, the darkness period can be
used for experiment preparation and se]ect1on of modes of operation,
and the daylight period used for experimentation.

o No contamination near open aperture.

D. PERFORMANCE

e ATM is considered operable by one crewman; however, it is assumed that
two crewmen would be available during per1ods of high solar activity
(assumption is implemented by scheduling ATM experiments as a two-man
operation at least 25% of the experiment time).

© Minimum time period considered for ATM exper1ment operations is approx1mate]y
90 minutes.or one revolution..

e Total ATM time (daylight/darkness) tentatively planned to be approximately
170 hours (i.e., 115 hours sun time).

E. POINTING REQUIREMENTS

@ Pointing and control requirements vary with ATM experiment being performed;
however, ATM experiments and corollary experiments requiring pointing
and control are assumed to be compatible and may be scheduled simultaneously.

“[PVH‘@@@@ ing page !ﬁaﬂamk A-3



JETAILED EXOP DEFINITION

ATM ¢

ORIJTY= 11 DES = 10 PRO = 10C Ulr =
NAGXO?= 6 NXOPCM®s 1 NXOPCD= 1 cOpDE = 1 '
iBFJRy= PRET1 = 0O IBFORZ2= PKEIZ = 0

TANTR= 3 0 0 TMXTR= 28 0 -0 DTMNRCs U o O

ACTIVITY GRQUP 1 NAG=s 1 DTMXaG= 25 C O
ACTIVITY & ACTIVITY GROUP 1

ODTAST = 0 4 O DTAMRC= 0 0 0 DTMANA® . 0
NARSM = 0O NARCLD = 3 ICODE = O
1452785 1 ITSETS® 0 IAaTT =0
IES = 1 IFIXRS= O VT = C

ASTRONAUT SET 1 ACTIiVITY 1 ACTIVITY GROUP 1
NASRQD=2 NCAN =3
ICAN =1 2 3 # & »

TR = 0 0 0 070 = ¢ 4 0

P =g CD =g SDTCL= g

_OCAL RESORC SET 1 ACTIVITY 1 ACTIVITY GRs u=1
IESNO = 4 QUNREQ= 1,000

TRS =

O 0 QuTp = 0 4 O

ACTIVITY GROUP 2 NAG= 1 DTMXAG=s 25 O O
ACTIVITY 1 ACTIVITY GROUP 2

DTaCt = 0 2 0 OTAMRC= 0 0 0 DTMaNRE . O
NARCM = O NARCD = 8 ICODE = C
IASETS=: 1 ITSETS= 0 IATT =0
IRES = 1 IFIXRS= 0O vT = g

ASTRONAUT SET & ACTIVITY 1 ACTIVITY GFOUP 2
VASRQDS2 NCAN =3

ICAN =1 2 3 & » &

TR = 0 0 0 OIOD = 0 2 O

cPa = 0 ¢p = 0 SpTcu= 0O _
LOCAL RESORC SET 1 ACTIVITY 1 ACTIVLTY GRuUP2
RESNO 4 QUNREQ= 1.000
TR = 0 0 QDT * C 2 O

ACTIVITY GROUP 3 NAG= 1 DUTMXAG= 25 0 0
ACTIVITY 1 ACTIVITY GROUP 3

DTAST = 0 4 O OTAMRC= O 0 O DTMANA= o 0
NARCM = O NARCD =15 ICOBE = ¢ -
1AS2TS= 1 ITSETS= O IATT = 'C

IES = 1 IFIXRS3 0 VT = 0

ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY GROUP 3
NASRGDS1 NCAN =3

ICAN ®1 2 3 # » # '

TRS =t 0 0 0 OID = 0 4 O

CRY: a0 cb = 0 SDTCLE O

LOCAL RESORC SET 1 ACTIVITY 1 ACTIVITY GRJUP3
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RESNO = 4 QUNREQ=E 1,000
TR = 0 0 o0 0TV = g0 4 0

ACT‘IVITY GROUP 4 NAG= 4 DTMXAG= 25 g o0
ACTIVITY 1 ACTIVITY GROUP 4
DTA T= 0 3 0 DTAMRC:= 0 0 O DTMANaA= o© O
NARCM = O NARCD =12 ICOQE = 0
[ASETS= 1 ITSETS= O IATT = 0
IRES = 1 IFIXRS= 0 VT = 0

ASTRONAUT SgT & ACTIVITY 1 AcTIVITY GROUP 4
NASRGD=1 NCAN =3

ICAN 51 2 3 #» » #

TRS: ® Q0 0 0 DT = 0 3 0

cP> =0 ¢p =0 SpTcu= J
_0CAL RESORC SET 1 ACTIVITY 1 ACTIVITY GR.UP4
RESNO = 4 QUNREG= 1,000

TRS = 0 0 O0pT) = O 3 0

ACTIVITY GROUP 5 NAG= 1 DTMXAG= 25 O O
ACTIVITY 1 ACTIVITY GRQUP 5

DTACT = 0 1 30 OTAMRC= 0 0 0 DTMANAE o O
NARCM s 0 NARCD =12 ,  JCODE = C
14S27S= 1 1TSETS= 0 IATT = C
IRES = 1 IFIXRE= 0 VT 0

ASTRONAUT SET ¢ ACTIVITY 1 ACTIVITY GROUF 5
JASRGD=2 NCAN =3

ICAN =1 2 3 % » »

TRS = 0 0 0 P70 = 0 1 30

CP9 =0 €D =0  SpTCL= O

-0CAL RESORC SET 1 ACTIVITY 1 ACTIVITY GRJUPS
RESNO = 4 QUNREG= 1,000

TRS. 0 0 O0pDpTO = 0 1 30

ACTIVITY GROUP 6 NAG= 1 DTMXaG= 25 0 0
ASTIVITY 1 ACTIVITY GROUP &

DTACT = 0 1 45 DTAMRC= 0 0 03 DTMANA® . O
NARCM = 0 NARCD =10 ICODE = C
1ASZTS= 1 ITSETS=® O IATY = O
IRES = 1 IFIXRS= D VT = 0

ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY GROUP 6
NASRQD=1 NCAN =3

ICAN =1 2 3 #» # #
TR = 0 0 0 DID = ‘0 4 45

°3 =0 €D =0 SPTCD= O -

_OCAL RESORC SET 1 AGTIVITY 1 ACTIVITY GRUUP6
RESNO = 4 GQUNREGS= 1.000

TR = 0 0 0ODTD = 0 1 45
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RADIATION IN SPACECRAFT kDOO8)

OBJECTIVE

e To obtain dose, depth dose, and linear energy transfer data for test
of theoretical radiation effects transport codes.

o To test advanced active and passive dosimetry systems for future
aerospace vehicles.
OPERATIONS

® Passive unit: measures total dosage and is removed from CM at end
of mission.

® Active unit: portable sensing head placed in different locations on
astronaut for radiation readings.
PLANNING LIMITATIONS

® Operate active unit during a minimum of two orbits in the South Atlantic
Anomaly and during a minimum of two orbits outside the Anomaly at the
highest Tatitude reach by the spacecraft (primary cosmic).

6 Do not allow radiation sources in close proximity to dosimeters.

PERFORMANCE Minimum No. Duration of No. of

Operations ‘ of Performances Perforinance Crewmen

e Active Dosimeter (SAA) 2 15 min 1

e Active Dosimeter (primary - 2 _ 30 min 1
cosmic)

POINTING REQUIREMENTS
None

: -%gPii_’—ec_ dmg ﬁége blank
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JETAILED EXOP DEFINITION

Q008 RADIATION IN §

PR19TY= 92 pES = 74 PRQ z 10C DIF =
NAGXD?= 2 NXOPCM® 2 NXOPCD= 3 cOpDE = 1
18F9R1e . PRET1 = -0 [BFOR2:z , PRET2 = »

TUNTR®: 4 0 0 TMXTR®= 27 0 n pTMNRe® 0 0 0

ACFIVITY GROUP 1 NAG= 1 DTMXagz 0 0 20
ASTIVITY & ACFIVITY GROUP 1 ] .
OTACT = 0 0 15 DTAMRCs O 0 0 DTMANA® 0 O

NARCY & 1 NARCD = 1 CONE = ©
148278 1 ITSETS= ¢ ATT = p
1RES:. ; 2 IFIXRS, O VT = 0

ASTRONAUT SET 1 ACTIVITY 1 AcTrVITY GROUP 1
NASRQD®1 NCAN =3

1CAN "1 2 3 & » » o

TRS = 0 O DTO = 0 n 15

gPd ® 0 €D =0 sDTCDs n ,
TRAJECTORY SET 1 AETIVITY 1 Ac [VITY gROUP 1
800Y = LANDMK BODNAM= ANOMLY i'TF = 0

[on 0 2 |

TRS = 0 0 5 DID = n 0 5

LOZAL RESORC SET 1 ACTIVITY +  ,cTIVITY GROUPL
JESNO = 4 GUNREG- 1,000

TRS = 0 O DTD C n t5

LOCaL RESORC SET 2 ACT!VITY 1 acTIVITY GROUP1
RESNO = 7 QUNREG= 2.000

TR = 0 O O0pTp = 0 N 15

ACFIVITY GROUP 2 NAG= 1 DTMXAGz 0 O 40
ASTIVITY & ACTIVITY GROUP 2 L |
DTACT = 0 0 30 DTAMRC®S O 0 G DTMANA® 0 o0

NARCM = 1 NARCD 3 1 ICONE = 0
1488782 1 ITSETS= 1 IATT = 0
IRES = 2 IFIXRS= O VT = 0

ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY gROUP ?
NASRGD®1 NCAN
JICAN 1 2 3 # .
rRs = 0 0 OTD = 0 A 30
gp3 = 0 €D sSpTCD= 0 _
TRAJECTORY SET 1 ACTIVITY 1 ACTIVITY GROUP 2
309Y = LANDMK BODNAM= GANDER i'TF = 0
fRg: © 0 0 13 D§D = A 9

'0CA_ RESQRC SET 1 ACTIVITY 1 ACTIVITY GRrQUP2
BESNG = 3 QUNREG: 14800

TRS 0_ 0 D7D . 0. 30
LOCAL RESORC-SET 2 ACTIVITY 1 ACTIVITY GROUPZ

BESND = 7 QUNREQ= 2.000
YRS = 0 0 0 pV% g 2 n 31

*

no & u
W

F-S

3
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EXPANDABLE AIRLOCK TECHNOLOGY (D021)

OBJECTIVE

e Validate design of expendable, elastic recovery airlock.

e Evaluate packaging, deployment, and astronaut ingress/egress.
e Evaluate effect of space environment on material samples.

OPERATIONS
o Deployment, proof pressure test, and leakage test of D021 airlock.
® Crewmen ingress/egress maneuvers and material sample retrieval.

PLANNING LIMITATIONS

o Sunlight desired for D021 and D024 panels; D021 airlock pos1t1on1ng
on orbital assembly may be constrained.

PERFORMANCE - Minimum No. Duration of  No. of

Operation L of Performances Performance Crewmen
e Deployment/pressure test 1 - 50 min 2

o Leakage test _ 1 15 days None

e EVA and sample retrieval* 1 5hr 30min 3

POINTING REQUIREMENTS
None

Including EVA preparation, donning suif, and post EVA.



... DETAILED EXOP DEFINITION

024 . EXPANDABLE AIR

19TYs 131 pES = 80 PRO _* 100 DIF = 32
AGXD®%a 1 NXOPCM® 1 NXOPCD= 1 CODE = 1 )

IFgR1=2 PRETL = -0 [BFQR2= Y PRET2 = »

MNTR3: ¢ 12 0 TMXTR= 27 0 0 DTMNRC= O 0 O

et Z VO,
kAR o N1

ACPTVITY GROUP 1 NAGS 2 DTMXaG= 19 0 O
AGTIVITY L ACTIVITY GROUP 1

DTAZT = 0 0 50 DTAMRCs O 0 0. DTMANA= 15 0 O
NARCM =z 1 NARCD = 1 IcCOpE = O
148ETS: 1 ITSETSF O IATT = 0
IRES = 2 IFIXRS= 0 VT = Q

STRONAUT SET L ACTIVITY L AcTiViTY GRoUP 1
VASRGD=2 NCaN =3
lCAN 81 2 3 & &

TR ® 0 0 0 pTD 0 A S0

&GP0 =4 ep =0 SpTcD= O _

LOCAL RESORC SET 1 ACTIVITY 1 AcTIVITY GROUPL
RESNO 5 1 QUNREQG= 26 007

TRS 3 0 0 0DYD .= 0 'A 50 .
|O’AL RESORC SET 2 ACTIVITY 1 _ 4cTIVITY GROUPY
RESNO = 8  QUNREQS 1.000

fRS: = 0 0 0.070 = 19 n o

ACTIVITY 2 ACTIVITY GROYP 1 )
DfACT = O 5 30 DTAMRC® 0 0 0 DTMANA® 0 0 0

NARCM = 1 NARCD = 1 ICORE = O
1ASETSSE 1} ITSETS="0 IATT =-C
IRES. = 2 IFIXRS= 2 VT = 0

ASTRONAUY SET & ACTIVITY 2 ACT!VITY GROUP 1
VASRQD=3I NCAN =3

1CAN B4 2 3 & » & ‘

IRS = 0 0 0 DOTD = 9o 8 3p

¢y = ¢ €D =0 sDTCD= 0 o 4
LDCAL RESORC SET 1 ACTIVITY 2 ACTIVITY GROUP1 -

aEsNo s 1 QUNREQ= 75, noo

TRS = 0 2 0 DYD 0 3 _ .
L0CAL RESORC SET 2 ACT!VITY 2 AchviTY GROUPL
RESNO * 6 QUNREG= 1, noo

fR§ = 0 2 0 DTD .= 0 3

FIXED RESORC SET 1 ACTIVITY 2 } AcTIVITY GROUP 1
IFIXNOs 2 . UNREG = .N00

FIXED RESORC SET 2 ACTiVITY 2 _ ACTIVITY GROUP 1
iFIxNOs 3 UNREQ = 48,000
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THERMAL CONTROL COATINGS (D024)

OBJECTIVE

e Determine space environment effect on selected thermal ¢
and correlate these effects to laboratory simulated ex

OPERATIONS
@ Retrieve D024 sample panel from DOZ1 airlock base asse

PLANNING LIMITATIONS
None

PERFORMANCE ,
o Performed concurrently with D021 EVA activities.

POINTING REQUIREMENTS
None
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MINERAL BALANCE/BIO-ASSAY OF BODY FLUIDS (M071/M073)*

A. OBJECTIVE

e Medical evaluation of the crewmen before, during, and after the mission
related to calcium and endocrine balance.

MO71: Determine the effects of space flight on the muscle
and skeletal body systems by quantitative assessment
of the gains or losses of pertinent biochemical consti-
tuents.

M073: Evaluate the ehdocrino]ogica] adaptation resulting from
extended exposure to space flight environment.

B. OPERATIONS

o Inflight: Collection of urine, feces, sweat pads, and vomitus samples
which are returned for biochemical analysis.

o Pre- and postflight: Blood samples.

C. PLANNING LIMITATIONS
o Urine collection before eating after sleep.

D. PERFORMANCE

e Where possible, collections to be made three times daily per crewman
during the 75-minute eat periods.

E. POINTING REQUIREMENTS
None

*Experiments M071,M073, and M074 are defined in ESP as one EXOP called M17134.

 Preceding page blank |
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SPECIMEN MASS MEASUREMENT (M074) *

A. OBJECTIVE
¢ Demonstrate feasibility of mass measurement in zero-g.
o Validate design and function of mass measurement device.
e Support biomedical experiments requiring mass measurement.

B. OPERATIONS \
o Calibration of mass measurement devices.
® Designated specimen mass measurements.

C. PLANNING LIMITATIONS
e No spacecraft maneuvers except those associated with Attitude Hold.

D. PERFORMANCE

e Calibration and measurement operations are to be repeated TBD times;
performance by each crewman should be three times per day during the
75-minute eat periods..

E. POINTING REQUIREMENTS
None

*Experiments M071,M073, and M074 are defined in ESP as one EXOP called M17134.
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N OETAILED EX0P DEFINITION
M171{34  MINERAL BaAL/BI
PR!OTY# 203 pES 2 91 PRO
NAGXD”“ 1 NXOPEMB 24 NXOPCDg 26 ¢
[BFORIB ; . PR571 = -0 {gFOR2=
TMNTR®: 2 0 0 TMXTR= 28 0 O

ACY1VITY GROUP 1 NAG= 2 DTMXaAGs=
ASTIVITY & ACTIVITY GROUP 1
DYACT = 0 1 13 DTAMRCEe: 0 6_
NARCM = g NARCD * 2 1con
14SEYTSs 1 I17sETS® 0 IATT
IRES: = 2 IFIXRSs 1 VT

ASTRONAUT SET { ACTIVITY 1 acTi
VASRGD 3 NCAN =3

lCAN 51 2 3 & » @ ) -
YR 8% 0 0 0 DTD = 0 1
qpo %0 €D =2 spTCD= @

OCAL RESORC SET 1 ACTIVITY 1

4

BESNO = T GUNREG' 0
TRS .0 8 0_ 1
L0224 REsORc SET ACTIVIT 1
?ESNO 6 GUNREG= 1.0
TRS: 0 0 0 DTD . o
- FIXED RESORC SET 1 ACTIVITY 1
IFIXNOS: 2 UNREQ = 1,0
A;Trvxrv 2 ACTIVITY GROUP 1
DTACT = 0 0 57 DTAMRCE 0 O
NARCM & 1 NARCD = 1 1cop
1ASETS® .4 ITSETS= O 1ATT
1RES. = 2. IRIXRS" 1 vT

ASTRDNAUT SET { ACTIVITY 2 ACTi
NASRGD®3 NCAN =3

1CAN By 2 3 % & & ) -
TRS ® 0 0 0 DTD = 0 N
gPI = 0 €D =2 SPTCD® D
LODSAL RESORC SET 1 ACTIVITY 2 _
RESNO * 1 QUNREGS 4,0
YRS s 0 0 0 DTD = 0.0
LOCAL RESORC SET 2 ACTIVITY 2
RESNO % 6  QUNREQ= 1,
RS 0o 0 o0 OTD B

P1xED RESORC sgr 1 ACTIVITY 2
1

iFIxNO® 2 UNREQ =

A-15

® 100 OIF =
ODE = §

PRET2 » =«
DTMNREs 0 5 0

020 0

0 DTMNNAZ (0 6
E =0

e Q0

3.0
ViTY GROUP 1

15

ACTIVITY GROUP1
co
15. ,
ACTIVITY GROUP1
0

o

57 .
ACTIVITY GROUP 1
0o

-

0 DTMANAS 0 O
E

T
0
0
0

VIiTY GROUP 1

57

ACTIVITY GROUP1
57 |
ACTIVITY GROUPL

57
ACTIVITY GROUP 1
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IN-FLIGHT LOWER BODY NEGATIVE PRESSURE (M092)

OBJECTIVE

To detect changes in the cardiovascular system and functions during
spaceflight which degrade performance and to detect when these changes
occur.

OPERATIONS

Subject is placed under stress by meéns of an LBNP device at which time
specific medical data are collected by an observer and instrumentation.

PLANNING LIMITATIONS

e One of crew must be an astronaut physician.

¢ Experiment must not be scheduled prior to three hours after meals.

e Experiment shall not be conducted on a subject when unduly fatigqued,
after severe physical or other stress, or when subjected to high
environmental temperatures. :

e Each crewman must perform as subject once every three days, and must be
scheduled for approx1mate1y the same time of day throughout the mission;
observer is required.

PERFORMANCE -Minimum No. | Duration of No. of

Operation of Performances Performance Crewmen

e

LBNP experiment ' ~ 5/Cm 76 min(subject) 1
‘ - 76 min{observer) 1

POINTING REQUIREMENTS
None
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_ DETAILED EXOP DEFINITION

MG92 . INFLIGWT LBNP )

PRIATY=® 225 DES = 98 PRQ = 10C DIF L
NAGXO®s 3 NXOPEME 5 NXOPCD® 7 GODE = 1

{8FQR1® ~  PRET1 = -0 [gFOR2=  PRET2 = »
TMNTR2: 3 0 0 TMXTR® 27 0 0O DTMNRC® 2 22 0

ACTIVITY GROUP 1 NAG= 1 DTMXaGgs 0 1
AGTIVITY 1 ACTIVITY GROUP 1

16

Dva~1 = 0 1 16 DTAMRC® O O0_ 0 DTMNNA® 0 0 O
NARCM = { NARCD = % 1CoRE = @ :
14857852 2 ITSETS= 0O IATT = 0

1REg = 4 IFIXRS® 2 z 0

VT ' .
ASTRONAUT SET L ACTIVITY 1 ACT!VITY GFOUP 1
VASRGD=1 NCaAN =1

{CAN 31 & & & » & : L
TRS 2 0 06 o DTD 8 0 116
QPO 30 €o = 2 SpTCD= 1
NTYNCD® . D 3 0 DTMXgb= O A& ©

ASTRONAUT SET 2 ACTIVITY 1 ACTiVITY GRQUP 1

NASRGD=1 NCaAN =2

ICAN =2 3 o » o # - .

TR = 0 O 0 DTD = 0 1 16

gP3 =0 €D =0 SpTCD= 0

LNDSAL RESORC SET 1 ACTIVITY 1 _ acTIVITY GROUPL
8ESNO = 1 QUNREQ= 5,000

TR = 0 0 0DTD .= Q0 1 20 ,
L0CAL RESORc SBT 2 ACTIVITY 1 _ acTIVITY GROUPL
3ESNO = 5 QUNREG® 1,000

frR§ = 0 06 0ppTD = 0 .1 20 _ .
LOCAL RESORC SET 3 ACTIVITY 1 acTIVITY GROUP1
RESNO 2 6 QUNREG® 1,000 -
TRS’ 0.0 0DYD = 0.1 20 .
LOZaL RssoRc SET 4 ACTIVITY 1 AcTIVITY GROUPL
RESNO = 8 GQUNREG® 8.400

R & 0 0 0DTO = 0 1 20

FIXED RESQRC SET 1 ACTIVITY 1 ACTIVITY GROUP 1
[FIXNO® 2 UNREQ = 1.M00

FIXED RESORC SET 2 ACTIVITY 1 ACTIVITY GROUP 1
fFIxno® 3 UNREQ s 1,000

ACTIVITY GROUP.2 NAGE 1 DTMXags 0 1
ACTIVITY & ACTIVITY GROUP 2

20

45

DYACT = 0 1 16 DTAMRCS 0 0 n DTMANAZ Q0 0 O
NARCM = 1 NARCD = 1 1cORE = O
1ASETSe 2 ITSETS8= O [ATT =0
19ES. = 4 Iﬁ XR8= 2 VT = 0

ASTRONAUT SET 4
NASRGD®1 NCaN
[CAN 82 # »
nRg = 0 8
ery = 0. ¢

o €D
ATMNCG= .0 3

ACTIVITY 1 AcTiViTY GROUP 2

“ .

*

BTD = C 1 16
2 sSpTcoDe 1
DTMXeD= O a8 O

a0 * N
[

o
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ASTRONAUT SgT 2 ACTIVITY 1 ACTiViTY gROUP ?
VASRGDsi NC%N )

[CAN 31 3 4. % # # , -

TRS = 0 0 0 OTD = 0 1 i6

&P3 s 0 €D 3 @ sDTCD= p X ,
LOuAL RESORC SET 1 ACTIVITY 1 éCTlVITY GROURPZ2
RESNO ® 1 GUNREQ= 5,n000

fR$: s 0 0 0DOYD = 0_9 20, ‘
LOCAL RESORC SET 2 ACTIVITY 1 4CTIVXTY GROUP2
RESNO a 5  QUNRES= 1.000

et 2= 1

-‘0:3'
D

TRS: 0 0 O gro 5 _0_ 1 45 :
LDCA REsoRc SET 3 ACTIVITY 1 _ ACTIVITY GROUP2
RESND # 6 QUNREG® 1,000

RS 0 6 oot = 0. 120 .. .
LDCTAL RESoRc SET 4 ACTiVITY 1 Acrxver GROUP2’
ESNO ® 8 QUNREQ® - 8,100

TRS: 0 0 00DFD = 0 1 20

PIXED RESORC SET 1 ACTIVITY & _ 4CTIVITY GROUP 2
iFIxNoR 2 UNREQ = 1, noo _ o
RTXED RESQRC SET 2 ACTIVITY 1 4cTIVITY GROUP 2
iFIxNom 3 UNREQ = 1.000

ACTIVITY GROUP. 3 NAG® 1 DTMXAG®: 0 1 16
AQTIVITY ¢ ACTIVITY GROUP 3 o
D¥ACT = 0 1 16 DTAMRCm 0 Q0 0 DTMANAZ 0. 0 O

NARZM = 1 NARCD = 1 ICORE = 0
1455785 2 ITSETS= 0 IaT?* =0
TRES: & 4 IFIXRE® 2 VT =0

ASTRONAUT 8ET 4 acTIVITY 1 ACT!VITY GROUP 3
VASRGDﬂi NCAN =21

1CAN 33 % 8. % % % . -

TRS: s 0 0 Q0 DOTD = 0_ 1 16

6Py ® 0 6D =2 SOHTCOS 1

DTchoﬂ 0 3 0 DTMXCD= 0 & 0.
ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY gROUP 3
VASRGD’i NCAN =2
ICAN 81 2 & % # B

TRS: % 0 0 0 DITD = 0 1 16

&pPa 0 ¢p =0 orco Q .
LD:AL Resonc SET 1 ACTIVITY 1 _ ACTIVITY GROUP3
RESNO 2 1 QUNREQ*® 5.000

fRS: = 0 0 0 gro 3 0.1 20 ..
LDCAL RESORC SET CTIVITY 1 _ 4cTIVITY GROUP3
RESNO ® B QUNREG= 1,000

fRS: ®» 0 0 97 = 0_ 1 45 ,
,0CAL RESORC SET 3 ACTIVITY 1 _ 4cTIVITY GROUP3
RESNO ©° 6 . QUNREG® 1,A00

TRS = 0 0O 00DTD _3 O_ 1

20, .
ACTIVITY GROUP3
0

20 ,
ACTIVITY GROUP 3

\DCAL RESORC SET 4 ACTIVITY
RESNO ® 8 QUNREQ=
frR$ = 0 0O 0DTD = O

@+

-1
o

F1XED RESQRC SET 1 ACTiVITY 1

iFixNo® .2 UNREQ 1.000 .,
PIXED REBORC SET 2 AcT!VITY 1 ACTIVITY GROUP 3
iFlyNo®s 3 UNREQ = 1,000
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'VECTORCARDIOGRAM (M093)

A. OBJECTIVE
@ Detect changes in the electrical activity of the heart that are associated
with weightlessness and other stress conditions of space flight.
B. OPERATIONS :
o Take vectorcardiogram measurements of each crewman, during exercise and
after resting, at periodic intervals during the mission.
C. PLANNING LIMITATIONS

e Allow one-half hour after severe exercise and three hours after meals
prior to start of experiment; allow one-half hour following experiments
M092 and M131.

® Each crewman must perform as subject once every third day; subject
and observer will be scheduled to start at the same time.

D. PERFORMANCE

Minimum No. Duration of No. of

Operation of Performances Performance Crewmen
o Vectorcardiograms during: 7/Cm 40 min(subject) 1
rest/exercise/rest cycle 4 15 min{observer) 1

E. POINTING REQUIREMENTS
None

 Precading page blank nar



DETAILED 'EXOP DEFINITION

MO93" _  VECTORCARDIOGR

PRIaTY® 208 DES = 94 PRo = 100 DIF 2 44
NAGXDG. 3 NXOPCMg 7 NXOPCDz 7 GODE = 4

13F9R1e ~ PRETL = -0 {BFOR2: _  PRET2 = »

TMNTR2: 3 0 0 TMXTR: 27 0 0 ODOTMNRC: 2 23 0

ACTTVITY GROUP 1 NAGS 1 DTMXags 0 0 40
ASTIVITY ¢ ACTIVITY GROUP 1 ﬂ .
DTACT = _0 0 40 DTAMRCs 0 O_ O DTMANAS 0 0 O

NARSM = 1 NARCD = 1 1CODE = 0
1asETse 2 I1TSETS= 0 IATT = 0
1RES = 4 IFIXRS= 1 VT . .=.0 ]

ASTRONAUT SET ¢ ACTIVITY 1 ACT!VITY GROUP 1

NASRGDS1 NCAN =1
]CAN Qi * -8 # B # ' _
TRS 3 0 0 0 OTD = 0 A 40
B so = 2 SpTcD= 1
OTWNCD- 0 0 OTMXeD= 0 8 0O .
ASTRONAUT SET 2 ACTIVITY 1 AcTiViTY GROUP 1

NVASRGCF1 NCAN =2

[CAN B2 3 4 % » @ L

RS = 0 0 0 DID = 0 A 15

folade) =20 ep =0 SpTcD= 0 o L
LOZaL RESORC SET 1 ACTIVITY 1 ,cTIVITY GROUPL
JESNO = 1 QUNREG= 50,000

fRS . % 0 0 O gro E 0. 0 40

LOCaL RESORC SET 2 ACTIVITY 1 AcTIVITY GROUP1
RESNO = 2 QUNREQ= 1.6800

RS = 0_ 0 0 DTD 0.2 40 L
LOCAL RESORC SET 3 ACT!VIT 1 _ ACTIVITY GROUPY
ESNO # 5 QUNREQ= 1,000

TRS: ® 0 0 0D0YD _= 0 0 40

LOCAL RESORC SET 4 ACTIVITY 1 acTIVITY GROUPL
RESNO ®#= 6  QUNREGS 1,000

fR$ ® 0 0 0DOYD < 0 N0 15

#IXED RESQRC SET 1 ACTIVITY 1 ACTIVITY GRoup 1
iFIXNO2 2 UNREQ = 1.000

ACFIVITY GROUP o NaG= DTMXAra 5 o 40
AGTIVITY 1 ACTIVITY GROUP 2 )
DTA”T = 0 0 40 DTAMRCs 0 O_ N DTMANA® 0 0 O

NARCM = 1 NARCD = 1 ICORE = O
TASETS® 2 ITSETES O IATT =0
IRES = 4 "IFIXR8=s 1 VY = 0

ASTRONAUT SET & ACTIVITY 1 ACTIVITY GROUP 2
VASRGD31 NCaN =i
ICAN B2 & 4 & & &

R8¢ ® 0 0 0 DOTD = 0 0 40
&Py ® § €D 3 2 SDTCD= t
OTHNCD® .0 ¢ O DTMXgD= 0 & 4
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ASTRONAUT 8gT 2 ACTIVITY 1 AcTIVITY GROUP 2

NASRGD=1 NCAN =2

{CAN =51 3 & » » » . ..

TR ® 0 0 0 DTD = 0 6 15
co

PO 8= 0 = 0 sSNTcD® 0 o 1
L0CAL RESORC SET 1 ACTIVITY 1 _ ACTIVITY GROURP2
JESNO 2 1 QUNREQ= 50,000

TRS = .0 6 00TD ..= 0. 0 40. ,
LDCAL RESORC SBT 2 ACTIVITY 1 ACTIVITY GROUP2
RESNO ® 2 QUNREG® 1.000

{

TRS = 0 0 o©0 DTD 3 0,2 40, :
DAL RESORC SET 3 ACTIVITY 1 ACTIVITY GROUP2

RESNO 3 5 QUNREG= 1804

YR: = 0 0 0DTD 0.0 40 .

LOCAL RESORC SET 4 ACTIVITY 1 _ ACTIVITY GROUP2

RESNO ® 6 _ QUNREG*® 1 000

TRS: 0 0 0p¥D _= A 15 _
R1XED RESORc SET 1 ACTlVKTY 1 _ ACTIVITY GROUP 2
iFIXNO® 2 UNREQ = 1,000

ACTTVITY GROUP 3 NAG= 1 DTMXag= 0 0 40
AGTIVITY 4 ACTIVITY GROUP 3 o
DfacT = 0 0O 40 DTAMRCs 0 0O O0ODTMANA® 0 0 O

NARCM = 1 NARCD = 1 ICODE = O
14SETSE 2 I7SETS= 0 IaTT = 0
1RES = 4 IFIXRE% 1 VT = 0

ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY GROUP 3
yASRGD=1 NCAN =1

]CAN ;3 .‘O__Q % » - -

TRS$: ® 0 0 0 DTD = 0_ n 40

£Pa = €D = 2 sOTCD= ¢

DTUNCG® O 4 O DTMXgh= 0 A O
ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY GRQUP 3
VASRGD'i NCaN =2
lCAN :1 2 % B @

YRS * 0 0 0 DOTD = 0 A 15

gpy 3.0 €D =0 spTCD= g - .
LNCAL RESORC SET 1 ACTIVITY 1 . ACTIVITY GRQUP3
RESNO = 1~ QUNREGs 50,000

TRS s 0 0 O g?o s 0. n 40.

iO:AL RESORC SET ACTIVITY 1 ACTIVITY GROUP3
QESNO 3 z . QUNREG= 1. noo

RS 0 0 DTD = c. 2 ,
LOZAL REsoRc SET 3 ACTiVITY § _ 4CTIVITY GROUP3
ESNO 3 5 GUNREG= 1,000

fRS 3 0 0 0pTp s 0 0 40

L0cAL RESORC SET 4 ACTiVITY 1 _ AcTIVITY GROUP3

QESNO s 6 QUNREQ= 1.000

RS’ 6 0DYD = 0 A 15

FIXED RESoRc SET 1 ACTIVITY 1 _ AcTIVITY GROUP 3
iFidNce 2 UNREQ = 1,800
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HUMAN VESTIBULAR FUNCTION (M131)

A. OBJECTIVE

e To determine the effects of prolonged absence of gravity on the crewman's
inner ear and his gravity receptors, and on the crewman's judgement of
spatial coordinates.

B. OPERATIONS

o Subject performs semicircular canal test and spatial localization test
utilizing rotating litter chair and associated equipment

Mode A: dynamic test Mode B: spatial localization test

C. PLANNING LIMITATIONS

e For each crewman, Modes A and B shall not be performed on same day;
all crewmen shall perform as subjects for either mode within a 16-hour
period of each other.

e Mode A: perform no sooner than every other day for the same subject;
three times ‘early and three times late in the mission.

e Mode B: perform once early, once mid and once late in mission.
e No testing shall be done until one hour after completion of a meal.
o Schedule to avoid carryover symptoms from M092 and M093.

D. PERFORMANCE

Minimum No. Duration of No. of

Operation ‘ of Performances Performance Crewmen
® Mode A - dynamic test - , 6/Cm 30 min (subject) 1
. 30 min (observer) 1
e Mode B - spatial test 3/Cm 45 min (subject) 1
45 min {(observer) 1

E. POINTING REQUIREMENTS
None

| Preceding page biani .



DETAILED EXOP DEFINITION

MI3€a . HUMAN VESTIBUL g}
BRIATYE 174 pgg = 86 pRO = 10C DIF
NAGXD?§ 3 NXOPCMg 6 NXOPCD= & GOPE = 3

{8FpRiz PRETL = ~0 [BFOR2= PRET2 = »

ACTTVITY GROUP 1 NAGs 1 DTMXaGs 0 O 20
AGTIVITY & AcTIVITY GROUP 1 N
DYAC T 2 0 0 30DTAMRC: O O 0 DTMNNA® 0 0

NARCM = 1 NARCD = 1 ICODE = O
IAS=TS= 2 1TSETS® O IATT = O
IRES: = 3 IFIXRS- 0 VT 2 0

ASTRONAUT SET L AcTIVITY 1 zcTiVITY GROUP 1
NASRGD®1 NCAN
1CAN 81 # & =
TRS: ® 0 O }
2P = 0 gD = 2 SPTcD= 1

ATUNeD® .0 ¢ DTMXgp= O 6 0O
ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY GROUP 1
NASRGD=1 NCAN =2
!CAN 2 3 4 4 »

*
-

DTD = 0 A 30

D_thu
[Py

TRS: * 0 0O 0 DT0O = 0 0 30

P9 =0 €D =0 SOTCDE O A o

’OvAL RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP1
RESNO = 1  QUNREG=" 180,400

FR: = 0 6 0DTD _= 0 'A 30 ‘

LOCAL RESORC SET 2 ACTIVITY 1 _ ACTIVITY GROUP1

RESNO R 7 5 GUNREQ= 9,000 :

TR = 0 gr = 0 030 :

LDCAL RESORC SET ACTIVITY 1 ACTIVITY GROUP1

RESNO # 8 QUNREGS 7.n00

fRS 3 0 0 O0DTD = 0 A 30

ACTIVITY GROUP 2 NAG® 1 DTMXag= 8 0 .30
ACTIVITY 1 ACTIVITY GROUP 2 ' 4
DTAST = 0 0 30 DTAMRC® O 0. 0 DTMANA® 0 0

NARCM = § NARCD 3 1 ICODE = 0
tAs=Ts= 2 ITSETS® O 1aT? = 0O
IRES. ‘= 3. IFIXREZ 0 z 0

VT
ASTRONAUT SET 1 ACTIVITY 1 ACTiVITY gROUP 2

yASRGD=1 NCAN =1

ICAN =2 & & 2 » #

TR = 0 0 0 DID = 0 A 30
¢PY *= 0 €D =2 SpTcD® 1
5TUNGD® 0 4§ 0 DTMXgb= Q0 4 0.

ASTRONAUT SE? 2 acTIVITY 1 ACTYVITY GROUP 2
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VASRaoll NCAN =2

1ICAN a1 3 » & & » ' .
TR$ = 0 0 0 DTD = QO A 30
P2 =0 €D =0 SPTcD® O | :
_DCAL RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP2
RESNO # 1 QUNREQ= 180,000

TRS = 0 0 0pfp = 0 0 30

L0ZAL RESORC SET 2 ACTIVITY 1 ACTIVITY GROUP2
RESNO 2 7  QUNREQs= 9,00

a
TRS = 0 0 0DTD _= 0.0 30 .
LOCAL RESORC SET 3 ACTIVITY 1 ACTIVITY GROuPR2
0
30

Dl:)'v

ESNO = 8 QUNREG® 7.00
fR¥ = 0 0 0pT™ = ©

o 1) Dl

ACT'VITY GROUP 3 NAG= 1 DTMXagz 0 0 30
ASTIVITY & ACTIVITY GROUP 3

DTAZT = 0 0 30 DTAMRC® 0 O0_ 0 DTMANA® 0 0O
NARCM & 1 NARCD ‘5 1 IcORE = O
TASETS=s 2 ITSET8= O IATT =0
IRES'. = 3 IFIXR8= 0 VT =0

ASTRONAUT SET & aCTIVITY 1 ACTIVITY gROUP 3
VASRGD={ NCAN =t

]CAN B # 8 & B & ’ )

TRS ® 0 0 0 OTD = 0 _ A 30

¢P9 ® 0 ED T 2 SPTCD® 1

STUNCD® .0 1 0O DTMXED= 0O &

ASTRONAUT SET 2 pcTIVITY & AcT!VITY CROURP 13
VASRGD=1 NCAN =2 )

XCAN AL 2 # & & ® : -

TRS ® 0 0 O OTD s 0 A 30 »
qpo . ®=Q ¢eb =0 §QTeco*= o0 =

LOCAL RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP3
RESNO & QUNREQ= 180.004

frR8 = 0 O 0. 0OTD _* O 0 30 ,
LOZAL RESORC SET 2 ACTIVITY 1 ACTIVITY GROUP3 -

RESNO = 7 QUNREG= 9,000
YRS ®* 0 0 0DYD = 0 A 30
LOCAL RESQRC SET 3 ACTIVITY 1 _ _ACTIVITY GROUP3
RESNO = 8 QUNREG* 7.000
n 30

TRS: = 0 0 O DYD = 0
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... DETAILED EXOP DEFINIFION
M131B _  HUMAN VESTIBUL
PRIOTY® 145 DES = 86 PRO _* 1p0 DIF = 33
NAGXD?8 3 NXOPCMm 3 NXOPCD: 3 CODE =& 3
1BFQRLw PRET1 3 ~0 [BFOR2= PRET2 = »
TUNFR  TMXKR
5 9 p 516 g

4

ACTTVITY GROUP 1 NpGe L QTMXags N 0O 45
AGTIVITY L ACTIVITY GROUP 1 - .
DTACT = 0 O 45 DTAMRC®s 0 0_ 0 DTMANA® 0 0 @

NARCM = 1 NARCD = 1 ICORE = 0
TASETSE 2 1TSETS= 0 IATT = 0
1RES:. = 0. IFIXRE® 0 VT 0

ASTRONAUT SET L ACTIVITY 1 AcTiViTY gROUP 1
VASRGD*1 NCAN =1

ICAN By % 4 % & @

TR & 0 O N

PO = 0 €D SpTcD= i

ATINCDZ. 0 1 DTMXcD' 0 . :
ASTRONAUT SET 2 ACTIVITY 1 ACTIV!TY GROUP 1
yASRODE=1 NCAN =2

1CAN 32 3 » & & » , L

fRS: = 0 0 0o OTD = 0 n 45

£ps z 0 €D = 0 S§DOTCD= o

DTD = 0 A 45

o uo

ACTTVITY GROUP 2 NaG= 1 DTMXAG= 6 0 45
AGTIVITY 1 ACTIVITY GROUP 2
DYAST = O 0 45 DTAMRC® 0 ¢ 9 DTMhNA= 0 0o 0

NARCM = {1 NARCD # 1 ICORE = 0O
TASETS: 2 ITSETS® 0 IATT = O
1ES. = 0. IFIXRS® O z 0

vT
ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY GROUP 2
yASRGD=1 NCAN =1 :

ICAN 32 % & » » » ‘ ‘

YRS: % 0 0 0 OTD = 0 A 45

¢pa = 0 CD =2 sDTCD= 1

DTYNCD®: 0 {4 0 QTMXgD= 0 6 o
ASTRONAUT SET 2 aCTIVITY 1 ACTrvxTY GROUP 2
VASRAD®1 NCAN =2

[CAN 51 3 » «
TRS: -£ 0 -0
ePy 3.8 €D

%
OTD = 0 A 45
0 sbTcDs 0

HNO =

ACFTVITY GROUP .3 NAG= 1 DTMXAG= 0 0 45

AQTIVITY 1 ACTIVITY GROUP 3 4 .

DYACT = O 0 43 DTAMRC® 0 O 0 DTMANNA® 0 0 O
NARCM.? 1 NARCD = 1 ICOpE = O

1ASET8s 2 ITSETS® O IATT =0
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13ES: = 0. IFIXRSs 0._ VT = 0
ASTRONAUT SET 1 ACTIVITY 1 ACTIVITY GROUP 3
NASRAD®1 NCAN =1
ICAN S3 & # »
TR s 0 O . -
€P> = 0 ¢D =2 SpTcD= 1
BTYNCD® 0 ¢ DTMXeD= 0 & ©
ASTRONAUT SET 2 ACTIVITY 1 AcTiVITY cFoUP 3
NASRGD31 NCAN =2
!CAN B4 2 & & » .

TRS: = 0 0O DTD = 0 N 45
gry = 0 ¢D = 0 sbTcD= O

&
OTD = 0 h 45

QO o =%

Hwo = n
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TIME AND MOTION STUDY (M151)

OBJECTIVE

g RS L g

e o mmiea  yea

e To film selected tasks performed in flight for time and motion comparisons |

with tasks performed on the ground.

OPERATIONS

e Selected portions of the following experiments will be filmed: M171,
M093, M092, MO74, M487, M508 and M509.

PLANNING LIMITATIONS
o Supplemental lighting during filming will be required.

PERFORMANCE

o Filmed during actual operation of above experiments; camera and film
requirements are specified in definition of M093, M092, M074, M487,
M508 and M509. _

POINTING REQUIREMENTS
None

?Tﬂcad;ﬂg Dagﬂ hla“k , A-31
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METABOLIC ACTIVITY (M171)

OBJECTIVE

Determine if an astronaut's metabolic rate, while doing mechanical work,
is progressively altered by exposure to zero gravity and to space flight
environment,

OPERATIONS

Metabolic rate is measured while resting, while using ergometer, and
while performing maintenance tasks in both a suited and unsuited mode -
measurements are made on each crewman at periodic intervals during the
mission.

Mode A: Resting metabolic rate and bicycle ergometry.
Mode B: Unsuited maintenance and constant work task.
Mode C: Suited maintenance and constant work task.

PLANNING LIMITATIONS

Must be a two-hour delay if M093 is performed before M171.
Perform no sooner than three hours after a meal.

Perform no sooner than two hours after severe exercise; Modas B and C
are restricted from occurring from within two hours after Mode A.

Experiment is to be repeated three times by each crewman; occurrences
arranged to allow one early, one mid, and one late in the mission; the
experiment period should be scheduled at the same time of day for each
crewman. o

PERFORMANCE
, Minimum No. Duration of No. of
Operation ' of Performances Performance Crewme.
e Mode A - resting/ergometry 3/Cm 90 min(subject) 1
- 1 30 min(observer) 1
¢ Mode B - Unsuited maintenance - 3/Cm 85 min(subject) 1
. . 40 min(observer) 1
® Mode C - Suited maintenance 3/Cm | 120 min(subject) 1
90 min(observer) 1

POINTING REQUIREMENTS
None ' '

Pé@@@sﬂmg page blank
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__ JETAILED EXOP DEFINIFION
Mi79a . MITABOLIC ACTI

PRIOTYZ 206 pES = 96 PRO = 100 DIF =
NAGXDI"- * NXOPEME 3 NXOPCD® 3 fOpE = 1
IaFQRi®x = PRET1 = ~0 {BFOR2z PRETZ = »

TMNTR®: 3 0 0 TMXTR®= 27 0 0 DTMNRE: 6 22 0

ACTTV!TY GROUP 1 NAGS 1 DTMXAG= 0 1 30
ACTIVITY i ACTIVITY GROUP 1

DFACT = _0 1 30 DTAMRC® O O0_ 0 DTMANA® 0 O
NARZM = 1 NARCD 8 1 ICORE = 0O
1ASEYSS 2 1TSETSS 0 IATT = 0
13ES. = 4 IFIXRS= 2 Vr . =0

ASTRONAUT SET ¢ ACTIVI?Y 1 ACTYVITY GROUP 1
VASRGD‘i NCAN =1

ICAN 81 & » & » » . -

fRS: ® 0 0 0 OTD = g 1 30

¢Po % 0 ¢b = 2 SOTCDR 1

DTYNCD® 0 3 0 OTMXED= 0 & o0
ASTRONAUT' SET 2 ACT[V|TY 1 ACT{jVjTY GROUP 1
VASRGD={ NCAN =2

ICAN =22 3 o # » »

YRS ® 0 030 DTD = O
qpﬁ R 0 €D 3 0 8pPTcD= 0 i _
LOSAL RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP1
RESNO sz 2 QUNREQ= 1,000 '

TRS = 0 0 0pYp _= 0. 33, o
LOCAL RESORC SET 2 ACTIVITY 1 scTIVITY GROUPL
ESNO = 5 GUNREG= 1,000

YRS = 0 O gT z 0. 39 o
LOCAL RESORC SET ACTIVITY 1 ACTIVITY GROUP1
RESNO = 6 QUNREG= 1.900

YR3 = 0 0 3 pTD s C n

L0CaL REBORC SHT 4 ACTiVITY 1 ACTIVITY GROUP1
BESNO ® 9 QUNREG® 1.000

TRS = -0 0 0 DYD g0 3 30 .

P'IXED RESQRC SET 1 ACT!VITY 1 . ACTIVITY GrouP 1

30

1224 It

b

- fEIxNO® 2 UNREQ AG0
£1XED RESORC ser 2 ACTIVITY { _ ACTIVITY GROUP 1
{F1xNO® 3 UNREQ = 10.A00 _

acTIVITY GROUP 2 NAGE 1 DTMXAgs 4 1 30
ASTIVITY L ACTIVITY GROUP 2 o
of

20T = 0 1 3D DTAMRca 0 0_ 0 DTMANNA® 0 0O
NARCM 3 1 NARCD & 1 ICORE = 0O
lAS’TSﬂ 2 ITSETS® O IATT =0
IRES. = 4 _IRIXRE= 2 g 0

VT
ASTBONAQT‘SET 1 acTIVITY 1 AcTtvlTY gROUP 2
NASRGD®L NCaN =1

{CAN 52 & & » 2 » .

$RS" = 0 O 0 pTp = O 7 3

QPG =0 ¢o s 2 SpTcD® 1 o
BTYNCD® .0 3 0 OTMXED= 0 a o.
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_ ASTRO

NAUT SET 2 ACTIVITY 1 AcTiVITY GROUP 2

JASRGDEL NCAN =2

ICAN 831 3 & & » &
TRS = g 030 010 = 0 n 30
PO =3 Q €D = Q SDTCD= p _
ho AL RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP2
RE3NO * 9 QUNREGQ*= 1.000
TRS = 0 0 0 DTD 0. 3 30 ‘
.0CAL RESORC SET 2 ACT!VITf 1 _ ACTIVITY GROUP2
RESNO = 2 GUNREQ= 1,000
TRS = .0_ 0 0 g?o LB 0_ 1 30 o
LOCAL RESORC SET 3 ACTIVITY 1~ ACTIVITY GROUP2
RESNO * 5 . QUNREQ= 1.000
TRS e 0 0 0pTD .= 0_ 1 39 v
LOCAL RESORC SET 4 ACTIVITY 31 _ ACTIVITY GROUP2
3ESNO = 6 QUNREG* 1,000
YRS == 0 030 DTD _ 3 0 0 30
FIXED RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP 2
{FIXNO= 2 UNREQ = 1.000 o
r!XED RESORc SET 2 ACTIVITY 1 ACTIVITY GRQUP 2
iFIxNos 3 UNREQ = 10,000

ACTTVITY GROUP 3 NAGA 1 DTMXags 0 1 30

STIVITY 4 ACTIVITY GROUP 3 )
DFACT = 0 1 30 DTAMRCa. O 0_ 0 DTMNNA® 0 0
NARCM = 1 NARCD & 1 1CORE = O
14SETS; 2 1YSETSs 0 1aTT 2 O
1365 = 4 IPIXRSS 2 = 0

YA §
ASTRONAUT SET 1 AC?IVITY 1 ACTIVITY GROUP 3

NASRGD®{ NCAN =1

[CAN 23 & & & » » o _
RS = 0 0 0 DD = 0. 1 30
Py = 0 gD =2 SBTEDR-i .
ATMNCD2 .0 0 DTMXED=" O

3 0
ASTRONAUT SgT 2 AchVITY 1 AchVITY GROUP 3
VYASRGD®] NCAN =2

[CAN =1 2 & & & » o -
TR = 0 O 30 DTO = 0 N 30
ol ode ] £ 0 (fd) 0 SpTcDE 0. . .
Lozl REsORc SET 1 ACTIVITY 1 AcTIVITY GROUP3
JESNO ®= 2 _  QUNREGS - 1.000
RS = 0 O o0 pTp .= O ¢ 30 _
LOSAL RESORC SET 2 ACTIVITY 1 _ aACTIVITY GROUP3
RESNO = 9 . GQUNREG= 1,00
RS ® 00 0 DTD . ® 0_'3 3n. ;
UOCAL RESORc SET 3 ACTIVITY 1 _ acTIVITY GROUP3
aESNo = %  QUNREG= 1,000 .
fR& = 0 0 0DTD = 0 1 30
LOCAL RESORC SET 4 ACTIVITY 1 ACTIVITY GROUP3
RESNO &= 6 GUNREG= 1,400
fRS: 3 0 q ¢ A 30

FI1XgD RESORC SET AcT;VITY 1 ACTIVITY GROUP
tF1XNO® 2 UNREQ = 1,000
F1Xgp RESORc SET 2 ACTIVITY i éCTxvxTY GROUP 3
iFIxNO®= 3 UNREGQ = 10.000
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... JETAILED EXOP DEFINIFION
M17¢B . METABOLIC ACTI

PRIQTYs 193 DES = 90 PRO = 10C DIF =
NAGXD®s 3 NXOPCM® 3 NXOPCD® 3 cODE *# 1
{8F9RLs ~ PRETL = -0 [BFOR2= . PRETZ2 = . »

TMNTR®: 4 0 0 TMXTR= 28 0 0 DTMNRGC® 5 22 30

ACTIVITY GROUP 1 NAGS 1 DTMXaG® 0 1 25
AGTIVITY 1 ACTIVITY GROYP 1 o '
DPAST & 0 1 25 DTAMRCa: O 0_ 0 DTMANA= 0 O

NARSM & 1 NARCD = 1 ICORE = 0
1AS3TSE 2 ITSETS®= 0O IaTT =0
1RES = 4 IFIXRS=s 2 vT =0

ASTRONAUT SET & ACTIVITY 1 ACTIVITY GROUP 1
NASRGDS1 NCAN =i

ICAN 24 # & #
TRS: * 0 O . )
gPd w0 €D = 2 SpTcD® 1

ATUNCD® 0 3 DTHMXeD= 0 8 3 _
ASTRONAUT SET 2 acTIVITY 1 AcT!VITY GROUP 1
VASRQD=1 NCAN =2

XCAN 22 3 & & % @

#*

BT0 = g 1 25

OO %

TRS. s 0 033 DTD = 0 A 40

PO . =0 €D =0 QTCD 0 ,
Lo AL RESORC SET 1 ACTIVITY 1  ACTIVITY GROUPL
ESNO = 1 QUNREG= 37,000

TRS = 0 0 0 DYD 2 0_'1 25 )
LOCAL RESORC SET 2 ACTIiVITY 1 _ acTIVITY GROUP1

RESNO & 9 QUNREG= 1,000

TRS = 0 0 0 DT 0 1 25 .
L0CAL RESORC SET 3 ACT!VITY 1. ACTIVITY GROUP1
?ESNO s 5  QUNREG= 1,000

TRS .0 0 0O QTD 2 _G. 1 25 .

LoZa ResoRc SET 4 ACTIVITY { _ ACTIVITY GROUPL
3ESNO = 6 QUNREQS= 1.000

frs: = 0 0 30 DTD 0 0 40

#1xED RESORC SET 1 ACTXVITY 1 _ ACTIVITY GROUP 1
{FIXNO=® 2 UNREQ = 1.N00 ,
£7XED RESORC SET 2 ACTIVITY 1 _ ACTIVITY GROUP 1
iFIXNo®= 3 - 'UNREQG = 10,000

ACFTVITY GROUP 2 NAG= 1 DTMXAg=s 0 1 25
'TIVITY B ACTIVXTY GROUP 2

D?ACT = % pTaMRce O O 0 DTMANA® 0 O
NARZM ® 1 NARCD 1 IconE = 0
14S2TSs 2 |TSETS= O [aTT = O
IRES = 4 J1FIXRE8=® 2 VY 2= 0

ASTRONAUT SgF & acTIVITY 1 4cTiVITY GROUP 2
NASRGD=1 NCaN =%

iCAN 22 & & % # ® -

$R8 = 0 O 0 OTD = O0_ 1 25
NI

ATYNCD® . .0 0
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ASTRONAUT ST 2 ACTIVITY 1 AcTiIVITY gROUP 2

VASRGD
[CaN
TRS
npa
\.DUAL
RESNO
TRS
LO AL
?ESNO
TRS .
JOCAL
ESNO
TRS
‘OVAL
355N0
RS
FT1XED
IF 1XNO
FIXED
1F I XNO

ACTIVITY
A’TIVIT
DYACT =
NARMt
!AS-TS’
TRES . *

VT
ASTRONAUT SET 1 AC?IVITY 1 ACT!V!TY GROUP
VASRQD®1 NCAN

1CAN
RS
ﬂpa

DTYNCD® 0 3

21 NCAN =2
B84 3 % % o #
= 0 030 OTD = 0 A 40
=0 €D =0 SOTCD® 0
RESORC SET 1 ACTIVITY 1 ACTIVITY
= 1 QUNREG= ' 37,400
0 6 0DTD . = O

""035

_ 1 25

RESORC SET 2 ACTIVITY & ACTIVITY
= 9  GUNREQ@= 1. Qon

00 0 910 B 0.1 .
RESORC SET 2 ACTIVITY 1 AcTvaTY
= 5  QUNREG=. 1,000

0 0 0 DTD 0. 1 25
RESORC SET 4 ACTIVITY 1 ACTIVITY
= 6 QUNREQ= 1,000
= 0 0 30 DTD o A 40
RESORC SET 1 ACTIVITY 1 ACTIVITY
a2 UNREQ 1.000
RESOR¢ SET 2 ACTIVITY 1 ACTIVITY
z 3 UNREQ = 1o.noo

GROUP 3 NaG= 1 DTMXaAGs 0 125

Y { ACTIVITY GROYP 3
.0 1 25 DTAMRCS 0 0_ 0 DTMhNA‘
1 NARCD # 1 ICOnE =
2 ITSETS=® 0 IATT = 0

4 IFIXRE= 2 0

sq
B3 & # & & @ : o
s 0 0 0 DTD = 0O_1 25

s 0 €hb = 2 sSDTCD=s 1
0 DTMXgD= 0 -8 0

GROUP?2

GROUP2

GROUP2

GROUP?2

GROUP 2

GROUP 2

ASTRONAUT SET 2 ACTIVITY 1 ACT!VITY GROUP 3
NASRGDS1 NCaN =2

ICAN 81 2 # & # #- . L

IRS 8.0 03 DTD = 0 0 40

gPd> =0 €D =0 SQTcDZ O

L0sAL RESORC SET 1 ACTIVITY 1 AchvxTY
QESNO s 1 QUNREQG= 37, 000

TRS: 0 0 0 870 = 0 1 25_
LOCAL RESORC SET cTivITY 1 ACT1VITY
BESNO s 9 QUNREG= . 1.000

TRS: 3 0 gT 2 0. 1 25
LoCAL RESORC SET 3 ACTIVITY 1 acTIVITY
RESND 8 5 - QUNREG® 1,000

TRS = 0 0 0 DYD .® 6. 1 25

LDCAL RESORC SET 4 ACTIVITY 1~ pcTIVITY
RESNO # 6 QUNREG-- 1.A00

TRS o_ 6 3g 070 0 f 4D

F1XED RESORC SET 1 ACTEVITY 1 AcTIVITY
[FixXNOT .2 UNREQ = 1.000

FIXED REBORC SET 2 ACTIVITY 1 AcTIVITY
iFIxXNO® 3 UNREQ = 10, noo

A-37

GROUP3
cnoUpi
050093 
GROUP3

GRQUP 3
GROURP 3



- . JETAILED EXOP DEFINIFION
Mi74¢C METABOL1E ACTI
PR1ATY3 193 pES 5 90 PRO =
NAGXD?s 3 NXOPgMa® 3 NXOPcps 3 a0pE
igFgRi{n PRET1 = =0 (BFOR2=
TMNTR®: 6 12 o TMXTR® 28 0 o

100 DIF =
5 1 .

. PRET2 = &
DTMNRE® 5 22 0

ACFTVITY GROUP 1 NAGS 1 DTMXAGe 6 2 0
ACTIVITY & ACTIVITY GROYP 1

DfACT = 0 2 0 DTAMRC®: O 0. 0O DTMANA® 0 .0
NARCM = 1 NARCD = IconE = ¢
1AsETsE 2 ITSETS= 0 IaATY =0
IRES. & 4 IFIXREBR 2 z 0

VT
ASTRONAUT SET & ACTIVIFY 1 ACTIVITY GROUP 1
VASRAD®1 NCAN =%
lCAN B & % & % #
fRS ® 0 0 0 )
PO = 0 €D =2 $PTCD= 1
STYNCD® .0 3 0 DTMXED= 0 8 o0
AS?RaNAU? S8ET 2 ACTIVITY 1 ACTIVITY GROUP 1

PT0 = 0o 2 o0

VASRGD=1 NEAN =2
[CAN 32 3 & & @ » -
TRS = 0 645 pTD. = 0 1 30
P 8 0 ep =0 SpTcp=s 0 .
LOCAL RESORc SET 1 ACTIVITY 1 AcTIVITY GROUPL
REGNO & 4 _  QUNREQ= 37.000
7Rs , 0 06 0DYD 6. 2 o ,
LOCAL RESORC SET 2 ACT!VITY 1 _ ACTIVITY GROUP1
3ESNO 5 9  QUNREGS 1.000
fRS: & 0 O 0pfD . 0_2 0O .
LDZAL RESORC SET 3 ACT!VITY 1 ACTIVITY GROUP1
RESNO = 5 QUNREQ= 1. noo
fRS . % 00 0DYD .®* O 2 .
LDCAL RESORC SET 4 ACTIVITY 1 _ AcTzvrTY GROUP1
RESNO = 6 QUNREQ® 1.000
fR&: = 0 04500 * 0 1 30
FI1XED REBpRC SET 1 ACT!VITY 1 _ ACTIVITY Group 1
iF1XNOs 2 ~ UNREQ 1,000 ‘
#1XED RESORC SET 2 ACT!VITY 1 ACTIVITY GROUP 1
IFIxXND® 3 UNREQ = 10.A00

ACTIVITY GROUP 2 NAGP 1 DTMXAGz 0 2 0
- AGTIVITY { ACTIVITY GROUP 2
- ptacy = _0

2 0 DTAMRCs O 0 O DTMNNA® 0 O©
NARCM & 1 NARCD #* 1 IcongE = O
14SETSE 2 175ET8% 0 IaTT = 0
1RES., & 4 . xa XR83 2 VT z 0
ASTQONAUT SFT gc?IVlTY i AchV]TY gRoOUP 2

NVASRGD=1 NCAN =1

[CAN S2 o 8 8 o @ )
YRS ® 0 0 0 BTD = 0 2 O
gpy: = 0 €D = 2 SBTCDs 1

BTYNCD2 .0 3 0 DOTMXegD= 0 &8 O
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ASTRONA,,T SET 2 ACTIyITy 1 ACT
VASRGD f NCAN ;2
ICAN =1 J 4 5 o &

fRS = 0 015 pTD = O

GP) =0 €D =0 SOTCDE O
LO’AL RESORC SET 1 ACT{VITY 1
ESNO = 1 GUNREGE 37

TR = 0 0 0DTD = O

‘OVAL RESORC SET 2 ACTIVITY 1
RESNO = 9 QUNREGQ= 1.
YRS 5 0 0 0DTD .= 0.
L 0DCAL RESOQRC SET 3 ACTiVITY {1
IESNO * 5 A QUNREG= 1.
TRS: = 0 9? s 0.
LOCAL RESORC SET ACTIVITY 1
3ESNO = 6 GUNREQ= 1.

TRS 0 0 15 DD 0
#1XED RESORc SET 1 ACT!VITY

1
{FIXNO® 2 UNREQ = 1.
1

PYXED RESORc SET 2 ACT!VITY :
{FIXNOS 3 UNREQ = 10.

ACTTVITY GRDUP 3 NAG- 1 DTMXAG=
ACTIVITY { ACTIVITY GROUP 3

DYAST = 0 2 0 DTAMRCs 0 O

NARCM = 1 NARCD # 1 1cOnE = 0O
YAS’TS‘ 2 iTSETS= 0 IaATT = 0O
1RES: 3 4 IF1XRS” 2 VT = 0

1yITy GROYP 2
130

ACTIVITY GROUP2
ACTIVITY GROUP?2
AéTtvrTY GROUP2
Acrrver GROUP2

_ ACTIVITY GROUP 2
noo

8 2 0
0 DTMANNAS 0 0O

ASTRONAUT SE? 1 ACTIVIFY 1 ACTIVITY GROUP 3

YyASRGDs1 NCAN =1
[CAN 23 » Dvl ® #» )

TfRS = 0 0 0 DOTD = 0
cP3 ® 0 €D = 2 -SDTCD= 1
STUNCDS 0 3 0 DTMXED= O

» o

8 0

ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY gROUP 3

VASRGD=1 NCAN =2

!CAN 31 2 4 % & %

TRS = 0 0 {5 DTD s 0

QPS " 0 ¢o =0 SQTCD=
DCAL RESORC SET 1 ACTIVITY 1

_ESNQ = 1 QUNREG= 37.
YRS ® .0 0 0 DYD 0

LDZaL RESORC SEBT 2 AchV:TY 1
RESNO - 9  QUNREGs - 1,
YRS 0 6 0% 0._

'OCAL RESORC SET 3 ACT!VITY 1
RESNO 5 QUNREQ= 1,

?R: = 0 0 0 DD B 0.
LO AL RESORC SET 4 ACTIVITY 1

BESNO 3 6 _  QUNREG= 1.
fRS * 0 645D = O
FIXgD RESORC SET 1 ACTIVITY 1 _
IFIXNO® 2 UNREQ = 1.
RIXED RESORC SET 2 ACTIVITY 1
iFIXNOs 3 UNREG s 10,
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ACTIVITY GROUP3
noo

2 0. ,
éCTIVlTY GROUP3

0_ .y

ACTIVITY GROUP3

0 L
ACTIVITY GROUPS3
10

00

nao

0

ACTIVITY GROUP 3 -
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PRECEDIN
G PAGE BLANK NOT FILMap
BODY MASS MEASUREMENT (M172)

A. OBJECTIVE
e Demonstrate feasibility of body mass measurement in zero-g.
e Validate design and function of body mass measurement device.
¢ Support biomedical experiments requiring mass measurements.

B. - OPERATIONS ,
e Calibration of mass measurement devices.
o Body mass measurement of an individual crewman at specified intervals.

C. PLANNING LIMITATIONS

e Body mass measurements performed every day during meal period after
sleep with MO71, MO73, and MO74; calibration measurements taken three
times: early, middie, and late in mission.

D. PERFORMANCE Minimum No. Duration of No. of

Operation of Performances - Performance Crewmen
¢ Body mass measurement Once a day/Cm 5 min 1
o Calibration measurements ’ 3 15 min , 1

E. POINTING REQUIREMENTS
None

* Prasaiing page lank A1



- . JETAILED EXQP DEFINITION
M1 52 BODY MASS MEAS
PRIGTYE 189 DEs = 92 PRO z 100 DIF 2 41
NAGXD®5. 1 NXOPCMgp 24 NXOPCD=z 26 GODE 4 1 '
laFoR1= , PRETL = =0 [BFOR2:= ) PRET2 = »
TMNTR® 2 16 0 FTMXTR= 28 0 o DTMNRg= 0 22 0

ACTTVITY GROUP 1 NAG® 1 DTMXaGgs 0 1 20
ACTIVITY & acfIVITY GROUP 1

DfACT = 0 1 18 OTAMRCH 0O 0. 0DTMANA® 0 0 O

NARSZM = 1 N4RCD & 1 IcOnE = O
14S578s 3 ITSETS® 0 IATT = 0
IRES = 1 IFIXRE® O vT =0

ASTRONAUT SET 1 ACTIVIFY 1 ACTIVITY GROUP 1
VASRGDE=1 NCAN =1

[CAN 81 # & » & »

YRS ® 0 057 DD = 0 A 7

gRa. s @ €D = 2 spTch=s 9

ASTRONAUT SET 2 ACTIVITY 1 ACTiVITY GROUP 1
VASRAD1 NCAN =1

{[CAN =2 % o _& & # -

RS 3 0 1 4 OTD = 0 A 5

grPd = 0 €D =2 SpTcD= 0 ' _
ASTRONAUT SET 3 ACTIVITY 1 ACTIVITY gROUP 1

NASRADZ1 NCAN =%

ICAN I3 6 4 % .

TRS = 0 £ 9 DD = 0 n 6

'PD s 0 €D = 2 SQTcD= O o o
LOCAL RESORC SET 1 ACTIVITY 1 . ACTIVITY GROUPL
RESNO ®= 1 QUNREQ= 4,000

TRS = 0 0 59 p7TD 2 J 0 15
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HABITABILITY/CREW QUARTERS (M487)

OBJECTIVE

e Evaluate OWS crew quarters and habitability in large volume spacecraft.
e Provide baseline data for design criteria for advanced space stations.
o Support physiological and physical well-being of astronauts.

.~ OPERATIONS

® Provide astronauts' operational waste management, water management,
_personal hygiene, food, sleep restraint, and other habitability systems.

e Habitability Support System (HSS) is preinstalled in the OWS.

PLANNING LIMITATIONS
None

PERFORMANCE

® Tihe of performance is not defined; activation activities are included
in this experiment and are scheduled to occur -on the first and second
mission days. ‘ :

POINTING REQUIREMENTS
None
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_ . JETAILED EXOP DEFINITION
M487  WORKSHOP ACTIVA

PRI§TY2 621 DES = 99 PRO = 100 DIF
NAGX0®& 1 NXOPEM® 1 NXOPCD® 1 fOpE = 1
[8FoR1a PRET1 = -0 jBFOR2= PRET2

TYNTR2 1 8 0 TMXTR= 3 0 0 DTMNRecs O

ACTTVITY GROUP L NAG= 2 DTMXag=® 1 6 O
ASTIYITY L ACTIVITY GROUP 1

DThuT = 0 5 15 DTAMRCe 0 O0_ 0 DTMANA®
NARCM 8 2 NARCD = 2 IcOpeE = 0O
Tassrse 1 ITSETS® 0 IaTT =0
1S = 0. IFIXRE= 0 =0

vT
ASTRONAUT SET & ACTIVITY 1 ACT!VITY GROUP
VASRGD®3 NOAN =3
[CAN =123 * .
TRS == g 6 0 DTD = 0 & 15
Epy. .2 0 ¢D = 0 SOTcD= 0o
ACTIVITY 2 AcTIVITY GROUP 1 .
DFACT = O 3 45 DTAMRCs. O O 0 DTMANAS

NARCM = 1 NARCD = 1 ICONE = 0
146E7sa 1 ItsETss O IaATr = O
1RES_ = . IFIXRS= t g

. VT

ASTRONAUT SET ¢ AC?IV??Y 2 ACTIVITY gROUP
yASRGDE3 NCAN =3

{CAN =21 2 3 » » »

fRS: s Q0 0 0 DTD = G % 45

ol e ] a0 ¢eo = 0 SpTcDs 0
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GRAVITY SUBSTITUTE WORKBENCH (M507)

OBJECTIVE

¢ Explore the merits of using aerodynamic and electrostatic forces as
gravity substitutes. _

OPERATIONS

o Two different astronauts disassemble and reassemble an M508 Task Module
using the aerodynamics workbench (AWB) and the electrostatic workbench (EWB).

PLANNING LIMITATIONS

¢ Experiment will be performed in three sessions by two different crew
members; one astronaut will perform sessions 1 and 3, the other will
perform Session 2.

PERFORMANCE

Minimum No. Duration of No. of
Operation - ' of Performances Performance Crewmen
e Session 1 (set up AWB; 1 60 min 1
disassemble/reassemble
module)
e Session 2 (disassemble/ 1 78 min 1
reassemble module on AWB;
assemble EWB; disassemble/
reassemble module on EWB)
e Session 3 (disassemble/ 1 60 min 1
reassemble module on EWB;
stow)

POINTING REQUIREMENTS
None
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_ DETAILED EXOP DEFINIFION

M307° . GRAVITY SUBSTI ,
PRTQTYH 84 DES. = 85 PRO. = 10C DIF & 30
NAGXD3% 1 NXOPEMZ 1 NXOPCD® 1 CODE 5 1

18FQRim- PREFL = ~0 {BFOR2z = PRET2 = a

TMNTR®: 7 o 0 TMXTR= 27 0 0 DTMNRC= 0 0 O

AC??VITY GROUP 1 NAG=: 3 DTMXaGs 0 5 20
AGTIVITY 4 ACTIVITY GROUP 1 . :
pfagT = 0 1 O DTAMRCa O 0O 0 DTMANA® 0 O O

NARCM = § N4RCD = 1 1CORE = 0
14687s% 1 ITSET§= O IAaTT = 0O
IRES: =& 2 IFIXRS= 1 VT s 0

AS?RONAU: SET & ACTIVITY 1 ACT!VITY GROUP 1
yASRGD#1 NCAN =1
§CAN 23 4 6 4 8 @ :
YRSt & 0 8 0 D70
gpo 20 ¢b = 0 sSpT 0
LOCAL RESORC SET 1 ACTIV 1
RESNO ﬂ 1 QUNREG= 12
TRS" 0 0 0 DD 0. 0 . .
rocAL RESORC SET 2 AchVITY 1 ACTIVITY GROUPL
1
1
1

= 0 1 O
cD= . .
1ITY : ACTIVITY GROUP1
1

aasNa = 6§ - QUNREQ=

TRB s 0 0 0 DVD a 0.
g1 XED REsoﬁc SET 1 ACTIVITY 1
iFIXNO® 2 UNREQ s
Ag#iVITY 2 Ac?IVITY 3ROUP 1 o
DyaCr = 0 1 18 DTMRCsa 0 0 o DTMANA® 0 O O

0. .
ACTIVITY GROUP 1

NARCHM & 3, NARCD = 1 1cORE = O
145E78e 1 I‘?SE~~a 0 1aTY =0
IRE§. = 2 IR IXaGs 4 VT z 0

ASTRONAUT Sgf 1 ALfIVITY 2 ACTIVITY gROUP 1
uasaaoai NCAN =2
JCAN ®2 14 & # & @

fR$: ® 0 0 0 OTD = 0 1 18
gPo: ® 9 €D = 0 SQTCD3 O
UDCAL REBORC SET 1 ACTIVITY 2 _ ACTIVITY GROUPL
RESGNO & 1 GUNREGs - 112,800
fR¢: ,® 0 0o 0DTD, _.3 0 4 18
Cal RESORC SET 2 AETIVITY 2 _ :cTIVITY GROUPY
qG8NO ® 6  QUNREG® 1,000
B8 ® 0 3 0oDYD s 0 1 18
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F'xED RESORC SET 3y ACTIVITy »  ACTIVITY GROUP 4
JFIXNO= 2 UNREQ = 1.nCn
ASTIVITY 3 ACTIVITY GROUP 1

DTAST = 0 1 O DTAMRC® 0O 0 0 DTMANA® O 0 2
NARCM = 1 NARCD = 1 ICONE = 0
TASZTS: 1 ITSETS= O "IATT = O
1RES = 2 CIFIXRS® 1 VT =0
ASTRONAUT SET 1 ACTIVITY 3 AcTIVITY GROUP 1
NASRGD=1 NCAN =1
ICAN =3 # a # 2 #
TRS = 0 0 g DOTD = 3 1 0
S°) =0 €D =0 SpTch= 0
L0ZAL RESOREC SET 1 ACTIVITY 3 ACTIVITY GROUPL
ESNO = 1 GUNREQ‘ 37,000
TRS = 0 BT s 0 1 o
J0ZAL RESORC SET 2 ACTIVITY 3 AcTIVITY GROUPL
RESNO = 6 QUNREG= 1,ACN
TRS = 0 0 0 DTD 6 1 o0 |
TI1XED RESORC SET 1 ACT!VITY 3 ACTIVITY GROUP 1

IFIXNO3 2 UNREG = 1,ACH
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PRECEDING PAGE BLANK NOT FILMED

ASTRONAUT EVA HARDWARE EVALUATION (M508)

OBJECTIVE

o Evaluate and/or measure astronaut skills, astronaut performance, and
selected pieces of EVA and IVA hardware.

OPERATIONS

¢ Two crewmen will perform the following four mechanical tasks under various
conditions of restraint, while wearing different pressurized space
suits and in shirtsleeves:

e Precise hand movement task

e Two-hand fine manipulative task

® Gross and precise force and torque application task
o Operational maintenance task

The three restraint conditions involve a Flexible Waist Tether, Dutch
Shoes, and a combination of both.

e Task sequence will be performed with unlimited and limited access to the
work panel.

PLANNING LIMITATIONS

None

PERFORMANCE Minimum No. Duration of No. of

Operation - of Performances Performance Crewmen

® Task sequence-shirtsleeve; 2 3hrs 30min 1
1im/unlim access

® Task sequence-operational 2 4dhrs 20min 2
pressure suit; lim/unlim
access

¢ Task sequence-constant 2 dhrs 20min 2

volume pressure suit;
lim/unlim access

POINTING REQUIREMENTS
None -

f@[@éé@ﬁﬁg page @ﬂaﬁkw A-49




BETAILED EXOP DEFINITION

MS0B. . EVA_HARDWARE E
PR1ATYE 97 pEs = 65 PRO. .= 100 DIF =
NAGXO2= 2 NXOPCM8 1 NXORCD® 1 GODE & 1
tsFoain _ PREY1 = -0 [BFOR2= _  PRET2 = »
TYNFRE: 9 0 0 TMXTR® 27 0 0 DTMNRCE 0 0 0O
ACTTVITY GHOUP 1 NAGE 2 DTMXAGz 16 0 O
ACTIVITY 1 ACTIVITY GROUP 1 '
DYACT = _0 3 30 DTAMRC® 0 0 O DTMNNA® O O
NARCM ‘= 1 NARCD = 1 ICORE = O
14SET8% 1 IYSETS8= 0 [ATT =0
IRES: 8 5 IFIXRE® 1 VT z 0
ASTRONAUT 8pt & ACTIVIFY 1 ACT!VITY GROUP 1
VASRGD®"1 NCAN =i
iCAN 32 # % w & » o
RS = 0 O o oTD .= 0. 3 30
gP9: 8 0 . €D 0 QTCD= 0 . L
LogalL Rgsoac seT 1 ACTIVITY 1 ACTIVITY GROUPY
RESNO ® 1 QUNREQ@= 420,008
¥RS: = .0 0 0D _®=. 0.'% 30. L
LOVAL RESORC SET 2 ACTIVITY { ACTIVITY GRQURL
RESNO s 5  QUNREQs 1800
YRS: s 0 O 0DTD .= 0. % 30 o
LOCAL RESORC SET 3 ACTIVITY 1 _ 2cTIVITY GROUP1L
QESNO 5 6 uUNREG= A 1.000 _
fRS: . ®» 0 O O0DOTD ..% 0. % 30. .
LDCAL RESORC SET 4 ACTIVITY i _ ACTIVITY GROUPY
ggsNo & 7 5 @UNREG= 13,000
TRS: 0 g 0. 3 30 .
CaL RESORC szT ACT!VITY 1 QCTIVITY GRQUP1
Z8NO !' 9 eUNﬁsaa 18,400
8: 9 0 3 3o
B XED, RESORc SET ACT!VrTY 1 _ ACTIVITY GROUP 1
fetxnos 2 UNREG = - 2,000
ACT!VITY 2 ACTIVITY GROUP 1 _
DFaCT m O 4 20 DTAMRC® O 0. 0 DTMANA® O o0
NARCM 2 2 NARCD & 2 ICONE 3 0 :
1488788 1 1756782 0 IATT s 0
1RES. 8 5 _ IFIXRE8 2 VT = 0

ASTRONAUT SEY £

NASRGD=2 NCAN 52

ICAN 82 .3 & 8- a o ,
RS .0 0 0 DTD . ®
Por 80 €D %0 sOTCD
LbCAL RESQRC SET 1 ACTIVIT
gESNO ®° 1 QUNREQS:
YRE: 8 .0 6 0 g?n 5
LDEAL REBORC SAT 2 ACTIVITY
§§s~o s 5 @UNREaa
_ 0_0 0 DD
t GaL ﬁsagﬁc SET 3 ACTivlT
ESNO 8 4 _  QUNREQ
YRS, 0..0 0.p%D _.=. .

£ ACTIVITY 2 ACT!VITY grROUP 1

0. 4 20
3 0
Y2 ACTIVITY GRQUPI
420,705
0. 4 20.
2 _ ACTIVIYY GROUP1
1,000
0. 4 20.
2 - AC IvlTY GROUPi
1,000 .
0. 4 20.
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-0CAL RESQORC SET 4 ACTIVITY 2 CACTIVITY GROUAH

RESNO = 7 QUNRER= 13,000

TRS = 0 0 2 pYD = C 4 20

0ZAL RESORC SET 5 ACTIVITY 2 chIVITY GRIUP1
RESNO = 8 QUNREAQ= 18

TRS = 0 0 2 pT = ! 4 m

TIXED RESORC SET 1 ACTIVITY 2 ACTIVITY GROIP 1
IFIXNO= 2 UNREQ = 2,000

TIXED RESORG SET 2 ACTIVITY » ACTIVITY GROUP 1
IFIXNG= 3 UNREQ = 14:,n20

ACTIVITY GROUP 2 NAG= 2 NTMXAG=: 12 6 0O
ASTIVITY 1 ACTIVITY GROUP 2

DT4ST = 0 3 30 DTAMRC= O G 7 DIMANAS 0 0 O
NARSM = 1 NARCD = 1 [CONE = ©
14s3iTs= 1 ITSETS= O IATT = 0O
1ES = 5 [FIX]RS= 1 VT = G

ASTRONAUT SET 1 ACTIVITY 1 acTIVITY GROUP 2
NASREC =1 NCaN =1
1CAN 23 # & & » &

TRS = g 0o n OTDh = 0 3 3n
3P = 0 €0 = 2 sSDTCD= o ‘
_02aAL RESORC SET 1 ACTIVITY 1 ACTIVITY GrOUP2
RESNO = 1 QUNREQ= 425,000
TRS = 0 n o dT’p = g 3 30
.0CaL RESORC SET 2 ACTIVITY ACTIVITY GRO1?2
JESNQ = S GUNRE@= 1.0°
TRS = 0 0 0 OT0 =z c 3 130
. _0%AL RESQRC SET 3 ACTIVITY 1 ACTIVITY GrQu~2
E3SNO = 6 QUNREQ= 1.000
TRS = 0 0 0D = c 3 35
_NZAL RESORC SET 4 ACTIVITY 1 ACTIVITY GRO{P2
RESNO = 7 QUNREG= 13.n20
TRS = 0 0 0DTD = ¢ 3 3n
-0CAL RESORC SET 5 ACTIVITY 1 ACTIVITY GROUS2
ESNO 8 QUNREQR*= 18,000
" TR3 = 0 0 0 DTD = ¢ 3 30
T1Xgp RESORC SET 1 ACTiVITY * ACTIVITY GROU> 2
IetxnNgs 2 UNREG = - 2 ncn
ASTIVITY 2 ACTIVITY GROUP 2°
DTAZT = 0 4 20 DTAMRc=z= -0 © 0 DTMANZL® 0 0 1
NARZM = 2 NARCD = 2 lcCpe = O
1ASSTS=s ¢ [TSETS= Q S 1aTT =0
IES = 5 IFIXRS= 2 VT = 0

ASTRONAUT SET 1 ACTIVITY 2 acTiVITY gROUP 2
NASROD=2 NCaAN =2

fCAN 22 3 % & 8 & )

TRS = 9 0 o OTD = 5 4 23

olale] = 9 €D = 0 snTcD= ¢

_0ZaAL RESORC SET 1 ACTIVITY 2 ACTIVITY GROU>2
JESNO 5L QUNREG= 42n.n00

TRS = 0 N QDD = C 4 7z
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LOCAL RESORC SET 2 ACTIVITY 2 ACTIVITY
RESNO 5 5 QUNREQ~ 1.000

TRS = 0 0 DYD 0 4 20

LoSAL RESQRC sET 3 ACTIVITY 2 ACTIVITY
RESNO = ¢ OUNREG‘ 1000

TRS 0 0 0 DT 0. 4 20

LOCAL stoﬁc SET 4 ACTIVITY 2 _ACTIVITY
RESNO = 7 GUNREG‘ 13 noo

TRS 0 BT = 4 20

L0C%AL RESORC SET ACTIVITY 2 ACTIVITY
RESNO = 8 @UNREQ- 18,0100

TRS 0 0 D0 = G0 4 20

FIXED RESORC SET 1 ACTIVITY 2 ACTIVITY
{FIXNO= 2 UNREQ = 2,100

EIXED RESORC SET 2 ACTIVITY 2 ACTIVITY
iFIxNoz 3 UNREQ = 140,000
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ASTRONAUT MANEUVERING EQUIPMENT (M509)

OBJECTIVE

¢ Determine feasibility of, and compare the performance of, several maneuvering
methods (direct jet, rate gyro/jet, control moment gyro and hand held
?aneugering unit) using the Automatically Stabilized Maneuvering Unit
ASMU) .

o Obtain correlation data between ground simulation and space flight.

OPERATIONS

® Crewmen will test each maneuvering method while in shirt sleeves and
suited, while both tethered and in free flight.

PLANNING LIMITATIONS

None

PERFORMANCE , Minimum No. Duration of No. of -
Operations of Performances Performance Crewmen
e Run 1 (Astronauts 2 & 3) 1 4hrs 45min 2

e Run 2'(Astronauts 1&3) 1 4hrs 45min 2

e Run 3 (Astronauts 2 & 3) - 1 4hrs 55min 2

e Run 4 (Astronauts 1. & 2) 1 3hrs 35min 2

POINTING REQUIREMENTS
None
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JETAILED EXOP DEFINITION

M509% . ASTRONAUT MANE

PR1IATY= 77 DES = 45 PRQ = 10GC DIF s 34
NAGXNZe 4 NXOPCM® 1 NXOPCD= 1 CODE = 1

ISFaRin PRET1 = -0 I1BFQRZ2= PRET2 = «

TMNTRZ 26 0 0 TMXTR= 28 0 0 [DTMNRC® 0 0 0

ACTIVITY GROUP 1 NpG= 2 pTMXagz 0O 5 O
ASTIVITY ¢ ACTIVITY GROUP 1 i -
DTAZT = 0 0 18 DTAMRCSE 0 GO0 0 DTMANNA® 0 0 O

NARZM = 1 NARCD = 1 ICORE = 0
1ASETS= 2 ITSETS= O IATT =0
IRES = O IF1XR8= O VT =0

ASTRONAUT SET i AcTIVITY 1 AcTIVITY GROUP 1
VASRQD=2 NCaAN =2

{CAN 22 3 & % » » R

TRS = 0 0 0 DTO = 0 n 3

£PO = 0 cb =0 spTeb= 0 . .
ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY GROUP 1
NASRQD®: NCAN =2

ICAN =2 3 & % » # , -

TRS = 0 0 BTD = € n 15

L8P = 0 €D 0 spbTCh= 0

A;TIVITY 2 ACTIVITY GROYP 1 3

DTAZT = 8 4 25 DTAMRCs 0 O, o DTMNNA®B Q0 0 0O

(¥

NARCM = 1 NARCD = 1 ICOBE = 0
T4SETSs 1 ITSETS= 0 [ATT =0
IRES_ = 3 IFIXRS= 1 VT = 0

ASTRONAUT SET 1 ACTIVIFY 2 ACTIVITY GROUP 1
YASRGD=2 NCAN =2

!CAN 22 3 a4 4 % & L

TRS: * 0 0 G OTD = O 4 25

PO =0 €D =0 sOTCD= ¢ -
U0Z4L RESORC SET 1 ACTIVITY 2 ACTIVITY GROUP1
RESNO ® 1 QUNREGE 206.A0N

TRS: = 0 0 0DYD _.= 0. 4 25 .

LOCAL RESORC SET 2 ACTIVITY 2 ACTIVITY GROUPL

RESNO = 3 euwases 1.000

fRS = 0 %T 3 0 425 .
LOCAL RESORC SET 3 ACTIVITY 2 AcTIVITY GROUP1
RESNO * 6  QUNREG® 1.000 »

TR = 0 0 0 DYD = 0 4 25
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FIYED RESORC SET 1 ACTiyITY 2 _ ACTIyITY GROP 1
iFIXNOw 2 UNREQ = 10,000

ACTIVITY GROUP 2 NAG= 2 DTMXAG- 0 5 O
ATIVITY & AcTIVITY GROYP 2 _
DTACT = 0 0 18 DTAMRC® 0 O_ 0 DTMANAZ® 0 0 O

NARCM =z NARCD = 1 "1COBE = 0
TASETSa 2 ITSETS= 0 IATT = 0
1RES = 0 IFIXRE= 0 VT _ =z 0 °

ASTRONAUT SET 1 ACTIVIFY 1 ACTIVITY GROUP 2
JASRGD®2 NCAN =2
ICAN =4 3 & » » »

-

fRS = 0 O o DT0O = 0 A 3
teky. = 0 €D =0 sOTCD= 0 _
ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY GROUP 2

yASRAD®I NCAN =2
lCAN Y 3 % o & @ .
TRS. = 0 O 3 DOTD = g A 15
€Po. = 0 GD =0 soTcoa 0
AQT!VITY 2 ACTIVITY GROWP 2 v
DTACT = O 4 23 DTAMRCs 0 O_ 0 DTMANA® 0 0 0

NARCM £ 1 NARCD 5 1 1COBE =2 0
TASEFSs 1 ITSET8=® O IATTY =0
IRES: = 3 [PIXRSs VT z 0

ASTRONAUT SgT L& ACTIVITY 2 ACTiViITY gROUP 2
VASRGD=2 NCAN =2

ICAN 11 T s & & & L

TR ®* 0 0O 0 OTD = Q0 & 25

qpo s 0 co = 0 sSpTCcD= 0

L0CAL RgsoRc SET 1 ACTIVITY 2 _ AcTIVITY GROUP2
RESNO ® 1 GQUNREQ® 206,000

TRS s 0 0 007D 0 25 .
LOCAL RESORC SET 2 ACT!VITY 2 QCTIVITY GRQUP2
RESNO 8 3 QUNREG® 1.009

TRS = 0 B 0 DYD 8 0. 25 ) ‘
LocalL RESORC SET 3 ACTIVITY 2 ACTIVITY GROUP2
RESNO = 6  QUNREQ= 10
TRS = 0 0O 0 DYD = 0

Bt

rY)

&‘31

0
25
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PIXED RESORC SET 1 ACTIVITY 2 _ acTIVITY GROUP 2
iF1XNo=s 2 UNREG = 10,400

ACTIVITY GROUP 3 NAG= 2 DTMXAG= 0 5 15
AGTIVITY & ACTIVITY GROUP 3 .
DTACT = 0 0 1B pTaMRcs 0 0 A DTMANAS 0 O

NARCM = 1 NARCD = 1 ICONE = O
tAS’TSE 2 ITSETS= O [ATT =0
TRES = 0 [FI1XRS® O VT =0

ASTRONAUT SET L ACTIVITY 1 AcTyVITY GROUP 3
NASRApD=2 NCaN =2
[CAN 352 3 » » » »
TR = 0 O DTD s 0 n 3
&Py = 0 €D 0 sQTch=
ASTRONAUT SET 2 AcTIVITYY 1
VASRADSL NCAN =2

ICAN %2 3 & # » « .

TRS = 0 0 3 pTp = 0 n 15

&P2 z 0 co = 0 SpTcb= 0

“TIVITY 2 ACTIVITY GROYP 3 o _
orn T = 0 4 38 DTAMRCa 0 0 0 DTMANA® 0 -0

-

0o

0
ACTIVITY gROUP 3

NARCM =z 1 NARCD = 1 ICODE = 0
TASETSE 1 ITSETS= O IATT =0
1RES: = 3 IFIXRS= 1 VT = 0

ASTRONAUT SET 1 ACTIVITY 2 ACTIVITY GPOUP 3
YASRGD=22 NCAN =2

chN't:z}i»{u R

YR = 0 0 0 OTD = 0 4 35

&Po z 0 €h = 0 sOTCD= 0

LOCAL RESORC SET 1 ACTIVITY 2 ACTIVITY GROUP3

RESNO 5 1 QUNREG= 206,000

TRS! 0.8 0 DT 0. 4 35. .
LoZaL RESORC SET 2 ACTIVITY > ACTIVITY GROUP3
8ESNO = 3 QUNREQ= 1,000

fRS: 0_0 00T 04 35 ‘
UDCAL RESORC SET 3 ACTIVITY 2 _ ACTIVITY GROUPS3
RESNO * 6  QUNREQ= 1.600

fR&: = 0 6 0ODT = 0 4 35
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#1XED RESORC SET 1 ACTIVITY 2 _ ACTIVITY GROUP 3
iF1%NO® 2 UNREQ = 10,A00

ACTIVITY GROUP 4 NAGZ 2 DTMXaGz 0 4 O
AGTIVITY 4 ACTIVITY GROUP 4 _

DTACT 3 O O 15 DTAMRCa. O O 0O DTMMNNA® 0 O

NARCM = 1 NARCD = 1 "ICORE = O
1ASETS=2 2 ITSETS= 0 IATY = 0
TRES. = 0. .1FIXRS8= 0.

VT 0

AS?RDNAUT SeF ¢ Ac?IVITY 1 AcTTVITY GROUP 4
NASRGD®2 NCAN =2

ICAN =4 2 & » o # .

TR % 0 0 O DTD = 0 A 3

erPY s 0 ¢D = 0. SQTCDa 0

ASTRONAUT SET 2 ACTIVI?Y 1 ACTIVITY gROUP 4
VASRGD®1 NCAN 82

[CAN 81 2 & » & = ) L.

TRS: = 0 0 3 DTD = 0 n 15
een. 0 €D =.0 SHTCD® 0
AGTIVIIY 2 ACTIVITY GROUP 4 3 :
DYAST = 0 3 13 DTAMRCS 0 0 O DTMANA® 0 O

NARCM @ 1. NARCD = 1 1cOnE = O
14SETSE 1 IYSET8= O IAaTT =0
IRES. = 3 IFTXRSA 1_ VT 2.0

ASTRONAUT Sg? ¢ acTIVIFY 2 ACTIVITY gROUP 4

NASRGD®2 NCAN =2

[CAN 81 2 o » o @ .

YR8: ® 0 6 0 D7D = 0 315

qpo « 0 ¢€p=0 SspTcos o0 - ,
0caL RESORC SBT 1 ACTIVITY 2 AcTIVITY GROUP4

RESNO " 1 QUNREQS 206,000

fRg: s 0 6 0pTD 5 0 315

LOCAL RESORC SET 2 ACTIVITY 2 ACTIVITY GROUP4

EESNO : 3 ; eu~aee= 1,000

0 g? B 0 3 15 L
gocAL Rssoac SET 3 ACTIVITY 2 _ aAcTIVITY GRQUPH4
RESNO 8 & QUNﬁEes , 1,000 _

$rg: = 0 0O optp = 0 315
MIXED RESORC SET 1 ACTIVITY 2 ACTIVITY GROUP 4
iFtyNnoe 2 UNREQ = 10.A00
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PRECEDING PAGE BLANK NOT FILMED!
NUCLEAR EMULSION (S009)

OBJECTIVE

e Study charge spectra of cosmic ray particles.

e Obtain detailed composition of heavy primary nuclei.
¢ Search for rare particles.

e Study these phenomena as function of solar cycle.

OPERATIONS

o Emulsion package is activated as soon as possible into the mission,
and deactivated at the end of the mission and placed in experiment
container and stored in CM for return,

PLANNING LIMITATIONS

None

PERFORMANCE Minimum No. Duration of No. of

Operation of Performances Performance Crewmen

e Activation of emulsion 1 - 23 min 1
package

@ Deactivation and retrieval 1 12 min 1

POINTING REQUIREMENTS

o Must point into space, with lTine-of-sight clear of the earth's atmosphere,
for at least 50 percent of the experiment time.
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DETAILED EXOP DEFINIFION
$009  NUCLEAR EMULSIO

PRIITYE 75 DEs = 69 PRO = 1pCc DIF
NAGXD®e 1 NXOPCM®s 1 NXOPCD= 1 CORE a 1 ,
13F9R1:  PRET1 = -0 [BFOR2= PRET2 a

TMNTR®: 2 12 0 TMXTR= 29 0 0 DTMNRC= O

ACTIVITY GROUP 1 NAG= 1 DTMXag= 26 2 0
AGTIVITY & ACTIVITY GROYP 1 )
DTACT = 26 1 0 DVTAMRC= 0 0 0O DTMANAZ

NARCM = 1 NARCD = 1 1CONE = @
TASETS= 2 1TSETS= O 1aTT =0
1RES:, = 0. IFIXRS= 0 VT =0

ASTRONAU? SET 1 ACTIVITY 1 ACTIVITY GROUP 1

VASRGD 21 NCAN =3

JCAN 51 2 3 & » » o

TRS: = 0 0 0 pTp = 0 n 23

¢Py. =0 ¢p_ =0 SpTeps 0

ASTRONAUT SET 2 ACTIVITY 1 AcTIVITY GROUP 1

VASRGD =1 NCAN - =3
ICAN =1 2 3 » » »
TRS: = 26 0 48 DTO = 0 n
tr) =0 b =20 §DTCD= 0

-
N
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ZERO-G SINGLE HUMAN CELLS (S015)

OBJECTIVE

© Observe the effects of zero gravity on living human cells in a tissue
culture.

OPERATIONS »
e Perform necessary bjopack feed, label, rinse and fix cycle.

PLANNING LIMITATIONS
@ Perform on fourth and tenth days.

PERFORMANCE

Minimum No. Duration of No. of
Operation of Performances Performance Crewmen
- @ Preparation, first label 2 15 min 1
injection
¢ Rinse, second label injection 2 10 min 1
e Rinse, fixative injection, 2 25 min 1
shutdown

A 45-minute delay is needed between the first and second operations,
and 50 minutes is required between the last two operations.

POINTING REQUIREMENTS
None
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... DETAILED EXOP DEFINITION
§61% .  ZgRO©G SINGLE
PRIOTYS 71 DEs = 60 PRO. = 100 DIF = 23

NAGYO®B 1 NXOPCMQ 2 NXOPCD= 2 COCE = 3
18FORLE ET1 2 -0 IBFOR2= PRET2 = »

TMNFR  TMXKR
4 00 5 0 0O
ACTTVITY GROUP 1 NaGs 3 DTMXAG; 0 2 30

ASTIVITY & AqTIVITY GROYP 1 o
DTA T® 0 0135 pDTaAMRC® 0 0 0 DTMNNA® 0 0 45

NARCM & 1 NARCD & 1 ICODE = O
148788 1 ITSETS= O IATT =0
189 & 0. IF1XR8% O VT =0

ASTRONAUT SET 1 AcTIVITY 1 ACTyV(TY gROUP 1
ﬂASRGDgi NCAN =3
{CAN 83 2 1 ¢ o »

R8: s 0 O a 0 # 15

o
Q
)
o

gro: = 0 €D =0 SDTCD3 O
ABTIVITY 2 ACTIVITY GROYP 1 . -
D AST = 0 0 10 DTAMRCa 0 0 0 DTMANA® 0 0 50
NARSM & 1 NARCD ® 1 ICONE = O '
tAsaTs= 1 ITSETS® 0 [ATT =0
1RES: 0. IFIXRE= O VT z 0

AS?RONAUT SEY ¢ ACFIVIFY 2 ACT!VITY GROUP 1
yASRGD=1 NCAN =3

[CAN 83 2 ¢ # & » . L.

IRS’ ? 0 0 0o DTD _ = 0 A 10

£Ro: 9 €D =.0 SsBTCO® o
AQTIVTTY 3 ACTIVITY GROUP 1

DYasT = 0 0 2% OTAMRCa O O_ G DTMNNA® 0 0 0
NARCM = { NARCD s 1 1COBE = 0

!AsE?ss ; 17SETg® 0 IAT? =0

1RES! IFIXRE8®* O VY 0 _

ASTRONAUT SET 4 4CTIVIFY 3 ACT!VITY GROUP 1
yASRGD*i NCAN =3

[CAN 832 1 & & » . o

fRs: = 0 0 0 OYD = Qg A 25

cpo: = 0 €0 = 0 sDTCD= o
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UV STELLAR ASTRONOMY (S019)

OBJECTIVE
e Obtain UV photographic exposures of 27 star fields on celestial sphere.

OPERATIONS
e Locate and photograph preselected UV areas.

@ Six exposures per star field; programmed exposufe times will be 30
seconds, 1 minute, and 2 minutes (2 exposures for each time).

PLANNING LIMITATIONS

® Experiment must be performed during dark side passes (experiment will
remain on airlock during day portion of orbit but will not require
attention of astronaut; experiment should be demounted and stowed between
observing periods separated by more than 12 hours to minimize exposure,
to radiation).

e At least two separate observing periods be allotted to this experiment
with an interval of at least five days between the two.

e It is assumed that two target fields (i.e., 12 exposures) may be photographed
during one night time pass.

PERFORMANCE Minimum No. Duration of No. of

Operation of Performances Performance Crewmen

e Installation of specto- . 2 30 min 1
graph and mirror system

o Photograph star field 27 15 min 1

o Post-operational tasks 2 60 min 1

POINTING REQUIREMENTS
e OA orientation: #2 degrees attitude hold.
e Experiment has mirror system to aid in UV acquisition.
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. DETAILED EXOP DEFINIFION
§019. .. UV STELLAR ASTR

PRTHTYE 48 pEs = 82 PRO " 100 DIF = 18
NAGXD®a 1 NXOPCM® 2 NXOPCD® 2 £ODE » 1
{aF9Ri=  PRETL = -0 {gFOR23 . BRETZ = «

TuNTR® {1 0 0 TMXTR= 27 0 0 pfunre= 9 0 0

ACPTVITY GROUP 1 NAG= 3 DTMXAG: S5 0 0
ASTIVITY { ACTIVITY GROUP 1 B : _
DYACT = 0 O 30 DTAMRCE O O_ 0. DTMANA® 0 0 O

NARCM = 1 NARCD = 1 ICORE = 0
1488TS= 3 ITSETS=2 o IATT = 0
T1RES:, ; O IEIXRE; O

VT .

ASTRONAUT Sgt 1 AcTIVITY 1 ACT,VI%Y BROUP 1
YASRADE1 NCAN =3

1ICAN 83 2 1 # #. » _ _

fR§: 5 0 0 0 OTD = 0 A 30

PO . " D €D = 0 SOTCD® O
A;TIVITY 2 AGTIVITY GROUP &
DFACT = O 1 30 DTAMRCe 0O O O DTMANAS 0 0 O

NARCYM B 7 NARCD = 7 ICOBE = O
145E78= 1 ITSETSs 1 14TT = 1
I1RES: = 0. [FIXRS= 0 VT = 0

ASTRONAUT S8ET & ACTIVITY 2 AcTerTY GROUP 1
VASRADEL NCAN =3 _
[CAN =83 2 { ¢ ] L
TRS: 3 0 ¢ OTD s 0 0 30
PO s 0. €D = 0 SOTCDR O -
?RAJECTORY SET 1 ACTIVITY 2 AC?IVITY GROUP
300¥ & SUN  BODNAM= SUN lTF . 0
TRS - * 0 0 O 0F0. = H _p 56
ATTTTUDE §ET 1 ACTIVITY 2 ACTIVITY GROUP 1
MONEC = §
L = 0 1 0DYD s 0 0 30
Dg:IVIIY 3 ET IVITY GROUP 1

O % N

ACT 8 0 O OTAMRC® 0 0_ 0 DTMNNAS: 0 0 O
NARCH =1 = NARCD 9:1' ICODE s 0 - :
TASETSE 1 175dT8% 0 1ATT = O
1RES = 0, IPIXRS® 0 VT - .%.0

ASTRONAUY 8ET € ACTIVIFY 3 ACT!VITY GROUP 1
VASRQD®1 NCAN =3

{CAN ®3 2 1 # » & ; P

tR: * 0 0 0 OtD = o ¥

ERO: wm:p €D = ¢ EDTCDa §
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UV/X-RAY SOLAR PHOTOGRAPHY (s020)

OBJECTIVE

¢ Photographically obtain spectograms of solar radiation between 10-200
angstroms over two ranges and resolutions during active and inactive
solar conditions.

OPERATIONS

e Obtain solar photographs of "quiet" sun using pre-established exposure
periods; 10 exposures, two each of the following lengths: 60 minutes,
30 minutes, 15 minutes, 8 minutes and 5 minutes (the 60-minute exposures
may be broken down into two 30-minute exposures).

e Obtain additional exposures during periods of solar activity when informed
by ground that a solar flare is to occur. .
PLANNING LIMITATIONS

e Perform during daylight, between 5 minutes after OA sunrise and 5 minutes
before OA sunset. :

o Preferable to photograph one sequence of each exposure length as early
as possible in the mission and the remainder as late as possible.

PERFORMANCE Minimum No. Duration of No. of
Operation of Performances Performance Crewmen
@ Experiment setup in SAL ' 2 35 min 1
o 5-exposure sequence - 2 2 hr 30 min 1

(include 6-minute preparation:
for each exposure)

o Stow film/shut down system 2 45 min B |

POINTING REQUIREMENTS ‘
o Attitude hold: #-.25 degree when photographing solar disc.

A-65



DETAILED EXOP DEFINITION
$020 X~RAY SOLAR PH
SR19TY® 84 DES =. 58 PRO & 10U ulr ¥
NAGXDP® 1 NXOPCM8 2 NXOPCD= 2 CODE = 1
TBFORLR PRET1 = -0 IBFOR2= PRE12 = #
TMNTR® 3 0 0 TMXTR= 27 O 0 DTMNRG® 15 u 0

ACTTVITY GROUP 1 NAGS 6 DTMXAGS 26 C O
ACTIVITY 1 ACTIVITY GROUP 1
DTACT = 0 0 3% DTAMRC= 0 O 0 DTMANA® U O

NARCM = 1 NARCD = 1 ICODE = O
TASETS=® 1 JTSETS= O IATT =0
ISy = O [FIXRS= O VT = 0

ASTRONAUT SET & ACTIVITY 1 ACTIVITY GROUP 1
NASRGD®1 NGAN =3

ICAN ®#3 2 1 & » »

TR = 0 0 0 D7D e 0 0 35
CRO = €O = ¢ SDTCOs g
ACTIVITY ACTIVITY GROUP 1

DTACT = 0 0 36 DTAMRC= 0 0 O DTMANA® < O
NARCM = 3 NARCD = 3 1cOpE = O :
IASETS= 1 ITSETS® 1 IATT = 1

IRES = 1 IFIXR8= 0O VT = 0

ASTRONAUT SET & ACTIVITY 2 AcTIVITY GROUP 1
NASRQD=1 NCAN =3

ICAN 33 2.1 & » ¢

TR = 0 0 0 OTD = 0 0 36

cPd = 0 CD =0 SDTCD® 0

TRAJECTORY SET 1 ACTIVITY 2 ACTIVITY GRUUP 1
802y = SUN BOONAM= SUN LTF = 0

TR s 0 0 5 DTD = 0 0 44
ATTITUDE SET 1 ACTJVITY 2 ACTIVITY GRCUP 1
MOJEC ® 1 . : '
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TRS = 0 0 00DLTW = O 0O 36
_OCAL RESORC SET 1 ACTIVITY 2 ACTIVITY GRuUP1L

RESNO = 1 QUNREW= 7.000
TRS = 0 0 0 DT =z 0 0 36
ACTIVITY 3 ACTIVITY GROUP 1
DTACY = 0 0 21 DTAMRC= 0 0 ©C DTMANA® . O
NARCM = 1 MARCD = 1 ICOpE = 1
TAS=TS= 1 ITSETS= 1 [ATT = 1
IRES = 1 IFIXRSs O VT =0

ASTRONAUT SET 4 ACTIVITY 3 ACTIVITY GHOUP 1

VASRAD=1 NGAN =3

ICAN =3 21 # = *

TRS = 0 0 0 DT = C 021

P =0 CD =0 SpTCLE O

TRAJECTORY SET 4 ACTIVITY 3 ACTIVITY GRUUM 4
300y = SUN BOLNAM= SUN = LTF =70

TRS = 0 0 5 DTD = 0 © 26
ATTITUDE SET 1 ACTIVITY 3 ACTIVITY GRCUP 1
MOJEC = 1

TRS = Q0 0 O0DTU = 0 © 21

_OCAL RESORC SET 1 ACTIVITY 3 ACTIVITY LR.yP1L
IESNO = 1 GUNREG= 7.000

TRS = 0 0 0DTD = 0 @021

ACTIVITY 4 ACTIVITY GROUP 1

DTACT = 0 0 14 DTAMRC= 0 0 0 DTMANA® . O
NARCM = 1 NARCD = 1 ICODE = 1
TASZTSs 1 [TSETS= 1 [ATY = 1
JRES = 1 IFIXRG= 0 VT = 0
ASTRONAUT SET L ACTLIVITY 4 ACTIVITY GROUP 1
NASRQD=1 NCAN =3
ICAN =3 2 1 # » «
TRS' = 0 0 0 DD = 0 0 14
crPa = 0 CO =0 SDTCL= O
TRAJECTORY SET 1 ACTIVITY 4 ACTIVITY GRUUP 1
303y = SUN BOUNAM= SUN LTF =0

TRS = 0 0 5 DTD = 0 019
ATTITUDE SET 1 ACTIVITY 4 ACTIVITY GRCUYP 1
MOJEC = 4

A-67



TR = 0 0 0DTD = 0 0 14
«0CAL RESORC SET 1 ACTIVITY 4 cTIVlTY GRUUPL
RESNO = 1 GUNREQ= 7.000
TRS. = 0 0 0 DTV = 0 0 14
AC TIVITY 5 ACTIVITY GROUP 1
DTACT = 0 0 1% DTAMRC= 0 0O 0 DTMANA® u O

NARSM = 2 NARCD = 2 ICODE = 1
14SEFS= 1 JTSETS= 1 IATT = 1
1ES = 1 IFIXRS= 0 VT = 0

ASTRONAUT SET 1 ACTIVITY 5 ACTIVITY GROUP 1
NASRGD=1 NCAN =3

ICAN 53 2 4 # # #

TR = 0 0 0 OO = 0 011

¢cP3 = Q0 CD =0 SDTCD= O

TRAJECTORY SET 1 AGTIVITY 5 ACTIVITY GRUWP 1
300y & SUN BOLNAM= SUN = LTFP = 0

TRS: = Q0 0 5 DTD = g 0 16
ATTITUDE SET 1 ACTIVITY 5 ACTIVITY GRCUP
MOJEC = 1

14

TRS. = 0 0 00T = 0 0 11
.OCAL RESQRC SET 1 ACTIVITY 5 ACTIVITY GRUUYPL
RESNO 5 1 QUNREG= 7,000 ‘
TRS = 0 0 O pTu 2 0 o0 11

ASTIVITY 6 ACTIVITY GROUP 1
DTACT = 0 0 45 DTAMRC= 0 0 0 DTMNNA® U O

NARZM = 1 NARCD = 1 ICODE = 0
1ASzTS= 1 [TSETS= 0 IATT 8 O
IRES = IFIXRS= Q t 0

ASTRONAUT SET & ACTIVITY 6 AETIVITY GROUR 1
NASRQD=1 NCAN =3

ICAN 33 2 1 %
TR = 0 0
olade] e 0 cu

»
0TD = 0 p 45
0 sDTCL® 0

L 3

"uo
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PARTICLE COLLECTION (S149)

OBJECTIVE

e Determine distribution, composition, and morphologies of micrometeorites
in near-earth space.

OPERATIONS

® Cassettes are exposed for a period of 72 hours. to near-earth space. for
collection of micrometeorites.

PLANNING LIMITATIONS

None

PERFORMANCE _ Minimum No. Duration of No. of

Operation of Performances Performance Crewmen

e Unstow, set up, and 1 43 min 1
extend to cperating system

® Expose cassettes 1 72 hr 1*

¢ Retrieve and stow 1 15 min 1

* (Crewman necessary for first 5 minutes only to backup with onboard
activation if ground control monitoring malfunctions.

POINTING REQUIREMENTS

e Experiment hardware will be positioned by deployment of the T027 extension
device out of the SAL on the anti-sun side of the OWS.
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. DETAILED EXOP DEFINITVION
S149  MICROMETERORITE

PRIJTY= 95 DES = 66 PRO = 100 DIF = 29
YAGXO3= 1 NXOPCM2 1 NXOPCD= { CODE & |
I18FQR1=s _  PRETL = -0 {BFQR2s= PRET2 8 a

TMNTR3. 2 0 0 TMXTR® 27 0 0 DTMNRG® 0 0 0

ACTIVITY GROUP 1 NAG= 2 DTMXage 3 3 O
ASTIVITY L ACTIVITY GROUP 1 o : .
DYAST = 3 0 43 DTAMRCs O 0O O DTMNNA® 0 0 O

NARCM 2 1 NARCD &5 1 ICOBE = O
145278z 1 ITSETS® O IATT = 1
1RES” = 1 IFIXRS8= 0 VT = 0 .

ASTRONAUT SET 4 ACT[V[FY 1 ACTiV{TY gROUP 1
NASRGDery NCAN =3

[CAN 1 23 » » # . o

fRS" s 0 0 0 OTD = O_ n 48

&P .5 4 €D = 0  SQTCO® @

ATTITUDE SET 1 ACTIVITY 1 ACTIVITY GRCUP 1

MOJEC = t .

TRS 0 0 o OYfD = 3 .0 43

_OCAL RESORC SET 1 ACTIVITY 1 ACTIV!TY GROUPY
ESNO = 1 QUNREQ*= 50 Qoo

TRS = 0 0 007D 2 3 B 43

AZTIVITY 2 ACTIVITY GROUP 1 o o
DFACT = 0 0 13 DTAMRCs O O 0O DTMANAS 0 0 @

NARZM & 1 NARCD # 1 [CORE = O
14SETSs 1 ITSETS% 0 [aTT 3 0
TRES. = 0. xs:xas= o VT s 0

ASTRONAUT SET 1 ACTIVITY 2 ACTIVITY orROUP 1
yASRAD®1 NCAN =3

!CAN 81 2 3 % & » ) .
B8 = 0 0 o0 OT0D _ = 0 n 15
Py = €D = 0 sDTCD= o
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MULTISPECTRAL PHOTOGRAPHIC FACILITY (5190)

OBJECTIVE

e Obtain multispectral photographic data to provide for a wide range of
user oriented studies and determine the extent to which precision and
repetitive multispectral photographic data from space can be effectively
applied to earth resources discipline.

OPERATIONS

o Photography in local vertical attitude over prescribed land mass targets.

PLANNING LIMITATIONS

e Sun elevation angle greater than 30 and 20 dagrees in the summer and
winter hemispheres, respectively.-

e Exposures limited to daylight passes only.

¢ Approximately 20 percent of the exposures made with sun less than 60
.degrees above horizon.

e Targets are preselected land mass areas; distribution will be 70% to
80% over the United States with the balance over other countries.

¢ Cloud cover should not exceed TBD% unless under specific instructions
from the ground.
PERFORMANCE

o The number of performances will depend upon the availability of targets
during the mission; mimimum number of performances is 45 for the 3 missions.
Each performance has the following operations, requiring one crewman:

e Preparation (unstow, position camera, install film) - 25 minutes

o Photography (exposures of prescribed land masses) - 10 minutes

¢ Post-operational (remove film, stow camera) - 25 minutes
POiNTING REQUIREMENTS

¢ Alignment of the camera array pkincipal'axes to be within *2.5 degrees
of the nadir. S

e Drift not to exceed 0.1 deg/sec.
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. . DETAILED EXOP DEFINIFION

§196° . MULTISPECTRAL P _
PRIATY: g1 DES = ¢4 PRO = 100 DIF = 1¢
NAGXD’n 4 NXOPeMa 1 NXOPCD® 1 @ODE =3 1 _
18F9Rta  PRgT1 = =0 {BFOR2=  PRETZ = »
TMNTR2: & 0 0 TMXTR= 27 0O 0 pTMNRes 0 0 O
ACTTIVITY GROUP 1 NAG= 1 DTMXAG=s 23 0 O
AGTIVITY & ACTIVITY GROUYP 1 4 ’ )
DYACT = 8 1 O DTAMRCs: 0 O 0 DTMANA® 0 0 O
N4RCM 2 2 NARCD = 4 ICONE = 0
14SEFSe 1 ITSETS3 1 [aTT s O
1€ = 1 IPIXRB" O VT = 0
ASTRONAUT SET & ACTIVITY 1 ACTIVITY GROUP 1
VASR@D®1 NCAN =2
1¢AN =7 2 8 8 # W i .
fR§ = 0 0 0 070D = © 1 C
gpy s 0. €D s 0O _ SDTCD= O ,
FRAJECTORY SET 1 ACTIVITY 1 ACTIVITY GROUP 1
8OJY & LANDMK BODNAM= ANOMLY LTF s 1
TR % 0 0 29 pfp = 0§ .0 2
ATMIN 8 0 9 O DTMAX = n 16 0 .
UDCAL RESORC SET 1 ACTIVITY 1 _ 4cTIVITY GROUPL
RESNO = 10 QUNREQG= 1,000
R = 0 0 O0DYD = 0 1 O
AcTIVITY GROUP.2 NAGR 1 DTMXAG® 23 0 O
ABTIVITY 1 ACTIVITY GROUP 2 R v
DFaCT & 0 1 O DTAMRCs O O_ 0 DTMANA® 0 0 0
NARCM & 4 NARCD = 6 - [CONE = O
1488782 1 ITSETS= 1 [ATT = O
1RES. = 1 _ IP1XRE® 0 VT = 0
ASTRONAUT 8gT & ACTIVIFY 1 ACT!VITY GROUP ?
NVASRGD®Y NCAN =2
ICAN 33 2 & » & # - o
fR: == 0 0 0 DTD = o 1 0
aps- = 0. €p = 0 _ SPTcD®
TRAJECTORY SET 1 ACTIVITY 1 ACTIV!TY GROUP 2
800Y 3 LANDMK BODNAM= TEXAS [TF. 8 1
$R§: = 0 0 29 pDfD ® 4 0 2
AT4IN 2 0 9 O DIMAX 5_ 0 16 O
LDCAL RESORC ST 1 ACTIVITY 1 _ ACTIVITY GROUR2
RESNG * 10 QUNREG® 1,000
#Rg: = 0 6 oDTYD = 0 91 0O
ACTIVITY GROUP .3 NAGS 1 DTMXAGB 23 0 0
ACTIVITY & ACTIVITY GROYP 3 o S
Df28% = © 1 O DTAMRC= O 0_ 0 DYMMNNA® 0 0 0O
NARCH & 3 NARCD 8 5 ICORE = 0
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xasswsé 1 ITSETS= 1 IATT a o

IR IEIXRS= 0. VT

ASTRGNAUT SET ACTIVITY 1 ACTIVITY GROUP 3
NASRGD31 NCAN =2

ICAN ®3 2 & # & @ _
TRS: 3 0 0 0 DTD  =-0
¢P2 = 0 €D =0 sSBTCDS n
TRAJECTORY SET 1 ACTIVITY 1 ACTIVITY G?OUP 3

0

-

309Y = LANpDMK BODNaM= ONTAR! I TF =

fRE. = 0 0 29 D¥D = 6 0 2

ATMIN 5 0 9 O DTMAX &= 0 16 0

LOCAL RESORC SET 1 ACTIVITY 1 _ 4cTIVITY GROUP3
RESNO = 10 QUNREG= 1,00

YRS: = 0 0 0pTO = 0 1 0

AcTIVITY GROUP 4 NpGZ 1 pTMXapgs 23 0 O
AGTIVITY 1 AcTIVITY GROUP 4 .
DTACT = 0 1 0 DTAMRCs 0 0 nDTMANA® 0 0 O

NARCM = 1 N4ARCD = 2 IcOQE = ©
14SE7S: 1 J]TSETS= 1 1ATT =0
1RES. = 1. IRIXRE= 0 VT = 0

ASTRONAUT SET L ACTIVITY 1 ACTIVITY GROUP 4
yASR@Dﬂi NCAN =2

JCAN =3 2 & & a » -

TR = 0 0 0 DTD = 0 1 0

gpo: = 0 €D =0 sOTCD=2 0 . A
YRAJEcTORY SET 1 ACTIVITY 1 ACTIVITY GROUP 4
903Y &= LANDMK BODNAM= GANDER lTF 3 1 ‘

IRS:. ® 0 O 29 DI = a4 0 2

QTYIN = .0 9 DYMAX =_ n 16 0 :
L0CAL RESORC SET 1 ACTIVITY 1 _ ACTIVITY GROQUP4
BESNO = 40  GQUNREG= 1,000 .
TRS. = 0 0 0D = 0 1 O
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PRTCEDING PAGE BLANK NOT FILMED

IN-FLIGHT AEROSOL ANALYSIS (T003)

OBJECTIVE

® Measure the aerosol particle concentration and size distribution inside
the spacecraft as a function of time.

¢ Collect the measured aerosol particles for postflight analysis.

OPERATIONS

o As early as possible after OWS activation, the instrument will be
removed from its storage Tocation and samples taken; measurements will
be continued periodically in the CM, forward dome, and crew quarters
until mission completion as per the following schedule:

e After securing nephelometer to CS-12 immediately following OWS acti- -
vation, astronaut performs experiment at this station every eight
hours (%2 hours) thereafter.

e On days 4, 14, and 24, immediately following a reading at CS-12
he will move the experiment to CS-10, CS-1, and CS-11 and take
one reading with the instrument hand held at each of these stations,
respectively; the nephelometer is to be always returned to CS-12
with the experiment performed at the aforementioned frequency.

o One reading should also be taken on days 4, 14, and 24 whenever
crewman enters stations CS-15 (before food preparation and after
eating), CS-16 (before and after use of sanitary facilities), and
CS-14 (immediately after change and/or suit donning).

e At astronaut's discretion, 10 readings may be made during the flight
at times and positions that may be a source of particulate generation.
PLANNING LIMITATIONS , ,
) Exgeriment is not to be performed if the cabin temperature is above

90"F or 85 percent relative humidity or if visible fogging exists.
PERFORMANCE Minimum No. Duration of No. of
Operation of Performances Performance Crewmen
¢ Reading at CS-12 66 3 min 1
e Readings at CS-10, CS-1, 3 15 min 1

Cs-11 .

e Readings at CS-15, CS-16, 3 24 min 1

CsS-14
¢ Astronaut selected readings 10 7 min 1

POINTING REQUIREMENTS
None

 Preceding page blank
' A-75



JETAILED £¥0° DEFIHITION

TAO3A IMFLIGHT NEPME
PRisTYs A8 rex = 82 PRO = 10C DIF 3 21
NAGX33= 2 NXO0PCHE® 3 NXORPCD= 3 CORE = 3

13F3R1xz FEETL = -0 [BFOR2= PRET2 = »
TUNTR  TMXKR '

4 3 n S 0 0
ACTIVITY GROUP - NaGz 1 DTMXaGs 1 0 0

ASTIVITY 4 ACTIVITY GROUP 1
DTacT = 0 0 18 oTaMRce 0 16 O DTMANA® 0 0 O

NARCM = 2 NARCD = 2 lcOnE = 2
148278= ITSETS= 0 1ATT = O
IRES = 0 IFIXRS= O VT = 9
ASTRONAUT SET 1 aCTIVITY 1 ACTIVITY gROUP 1
NASRGC=1 NCAN =3
!CAN =1 23 & » = L.
YRS = 0 & 0 pTo = 0 n 18
Py . =z g €0 = 2 SOTCDE 1 _
ATUNER= 0 8 0 DTMXeb= 0 n 1

Ac%1vrrv GROUP 2 NAG= 1 DTMXAG= n 1 0
STIVITY L ACTIVITY GROUP 2 ) |
s? ST = 0 0 18 DTAMRCE 0 O O DTMANA® 0 0 O

NARZM = 1 NARCD = 1 ICGNE = 0
IAS-TS: 1 ITSETS= 0 IATTY =0
1RES = 3. CIFIXRS: g. VT s 0
ASTRONAUT SET 1 ACTIVITY 1 AcTIVITY gROUP 2
VASRGD=1 NCaN =3
]CAN 24 2 3 4 & @ . . L
RS * 0 6 0 DTOD e 0 n 18
gpy =z €o = 1 sDTCO= o
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R1aTYs: 124 DES. = 82 PRO 3

C JETAILED EXOP DEFINITFION
1) INFLIGHT NEPHE

100 DIF

NAGXD33. 2 NXOPCM3 22 NXOPCD® 23 £ODE & 1

XBFqﬂil

PREFL = -0 {BFOR2=

-

TWNTR® 2 0 0 TMXTR= 28 0 0 pTuNRe: O

D

N
1

I

AC
D

ACTTVITY GROUP 1 NAG= 1 DTMXAG2 1 0 .0

eriviyy ¢ ACTIVITY GROUP 1

TACT 2 0 0 3 DTAMRC® 0 17 0 DTMANAS
ARCM = 2 NARCD = 2 1CORE = g
AsEfse 1 I7sET8s 0 IATT =0
RES = 0 1IF1Xrgs 0 VT z 0

ASTRONAUT SET L ACTIVITY 1 ACTIVITY GROUP 1

VASRGD‘l NCAN =3
!CAN 281 2 3 % 2 »

fRS: = 0 0 0 DTD = O_ A 3
P =1 ep =2 sSpTcDR 1
DTMNCD® 0 O 0 DOTMXeDs 0 A 1

TIVITY GROUP 2 NaG= 1 DTMXags 0 1 0
gT!VITY 1 ACTIVITY sRoup 2

FACT = 0 0 3 DTAMRCa- 0 O 0 DTMANA®
ARCM = 1 NARCD = 1 ICONE = 0
ASETS: 1 ITS5ETSs g IATT = g
RES' z 0. IF1XRS=z 0 VT = 0

ASTRONAUT SET & ACTIVITY 1 ACTiVITY GROUP 2

NASRGDA1 NGAN =3

[CAN =1 2 3 5 # »

fRS: ® 0 0 0 DD = g A 3
P ® 4 €D =1 SBTcD® O
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PRECEDING PAGE BLANK NOT FILMED
FOOT CONTROLLED MAMEUVERING UNIT (T7020)

OBJECTIVE

o Determine feasibility of the Foot Controlled Maneuvering Unit (FCMU)

‘e Obtain operational data for future design and compare with other EVA
maneuvering concepts.

OPERATIONS

o Perform brese]ected maneuvers (suited and unsuited) using the FCMU
with and without a Propulsion Gas Umbilical (PGU). '

¢ One astronaut operates FCMU while a second astronaut acts as observer
and safety man; upon completion of a series of maneuvers by one astronaut, .
the two men will exchange places and repeat the maneuvers.

o A period at the beginning of each series of maneuvers will be devoted
to practicing to develop a feel for the prescribed experiment maneuvers.
PLANNING LIMITATIONS

e Experiment will be performed in three.runs; each of the three runs should be
conducted on separate days, minimjzing the dumping of OWS gas overboard.

PERFORMANCE Minimum No. Duration of No. of

Operation of Performances Performance Crewmen

o Run 1 (Astronauts 1 & 2 1 ' 150 min - 2
test/shirtsleeve, Astronaut
1 tests/§uited)

e Run 2 (Astronaut 2 tests/ 1 - 90 min . 2

. suited) :

e Run 3 (Astronaut 3 tests/ 1 66 min 2

shirtsleeve) '

POINTING REQUIREMENTS
None "

Precedng pge bank |



NETAILED EXOP DEFINITION

Y020 . FQOT CONTROLLE .

PRIATY= 126 DES = 70 PRO. = 100 OIF 3
NAGX03= 1 NXOPCM® 1 NXORCD= 1 CODE = 1
13FAR1= PRET1 = -0 [BFOR2= PRET2 a »

TMNFRT 14 0 0 TMXTR= 27 0 0 DTMNRCF 0 0 0O

ACFIVITY GROUP 1 NaG= 3 pTMXags 8 0 O
ASTIVITY & ACTIVITY GROUP 1

pTAST = 0 2 30 DTAMRC®E O 0 O DTMANA® 3 0
NARCM = 1 NARCD = 1 ICONE = O
14SETS: 2 - ITSETS= O IATT =0
IRES = 3 [FIXRS8= 2 vT = 0

ASTRONAUT SET & ACTIVITY 1 AcTiVITY gROUP 1

VA3RGD =1 NCAN =1
1CAN 21 & 4 & » # )
0 DTD 2" 0 2 30

TRS = 0 0
ePd = 0 co 0 SpTch= 0

ASTRONAUT SET 2 ACTIVITY 1 ACTIVITY GROUP 1
NASRQD=1 NCaAN =1

]CAN =2 & 8 & % # -

TRS = g 0 9 D70 = 0 1 51

;oo = 0 €D =0 SQRTCO= o -
LOCAL RESORC SET 1 ACTIVITY 1 _ ACTIVITY GROUP1
RESNO = 1 QUNREG= 126,000
fRS = 0 0 9 DY0 .= 0 1 51
L 0CAL RESORC SET 2 ACTIVITY 1 ACTIVITY GROUPL
RESNO = 3 GUNREG: 1,008
TRS e 0 gT 0 1 51 .
LOCAL RESORC SET ACT:VIT 1 _ ACTIVITY GROUP1
RESNO = 6 QUNREQ= 1,000
fR§ * 0 0 9 DTD = 0 1 51

F1XED RESORC SET 1 ACTIVITY 1 ACTIVITY GROUP 1
iFIxNas 2 UNREQ = 1,A00

c1Xgp ReSORe SET 2 aACTIVITY 1 AcTIVITY GROUP 1
iFtxNos 3 UNREQ = 14, noo

'TIVITY 2 ACTIVITY GROUP 1

DTACT = 0 1 30 DTaAMRca 0 0 0 DTMNNA® 3 O
NARCM = 1 NARCD = 1 lcOBE = 0
Tas= =78z 2 ITSETS= O [ATT =0
I1RES = 3 IFIXKE= 2 VT = 0

ASTRONAUT SET & ACTIVITY 2 ACTIVITY GROUP 1
yASRGD=1 NCAN =1

ICAN =2 & & & & = o

TRS = 0 0 0 DTD = 0 1 30

ey = @9 €D =0 SOTCDs= o . . -
ASTRONAUT SET 2 ACTIVITY 2 acTiViTY GROUP 1
NASRGDE1 NCAN =1

]CAN nlbﬁ.ll L

fR§ = 0 010 DOTD = 0 8 30

4p3 =0 _¢bD = 0 . SQTcD"® 0
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LOCAL RESORC SET 1 ACTIVITY 2 ,cTIVITY GROUPL
RESNO 5 1 QUNREQ= 126,000

TRS . = 0 0 40 DTD 0 'h S0 .
L0CAL REBORc SET 2 AcT;VxTY ? ACTIVITY GROUPL
RESNO = 3 QUNREG= 1,000

fR$: = 0 0i0DYD = 0 A S0 .
LOCAL RESORC SET 3 ACTIyITy 2 _ aCTIyITYy GRO\P1
RESNO s 6 QUNREQG: 1,A00 '

TRS: 0 0 L0 DYD > 050 - -
1XED Resoac SET 1 ACT!VITY 2 AcTIVITY GROUP 1
iFIXNO® 2 UNREQ 1,000 _
F1XED RESQRC sET 2 ACT!VITY 2 ACTIVITY Group 1
iF1xng® 3 UNREQ = 14,800
ACTIVITY 3 ACTIVITY GROUP 1 i S
DYAST = 8 1 8 DTAMRC® 0 0. 0 DTMANNA® 0 O
NARCM = 1 NARCD = 1 ICORE = 0

1452788 2 ITSETS® O IATT =0

IRES! = 3. IFIXRS® 2 VT = 0

ASTRONAUT: SET L ACTIVITY 3 ACTIVITY GROUP 1
NASRGD®1 NCAN =1

!CAN E3 & & & » » _ -

TR = 0 0 0 OTO = 0 1 5

gP0. =2 Q0 ¢D = 0 sSpTcD= O

ASTRONAUT SgT 2 ocTIVITY 3 ocTiViTY gROUP 1
NASRAp=1 NCAN =1

{CAN =2 # & & & » " o

YRS = 0 040 OTD = 0 n 25

&PO: 0 ¢b =0 sSpTcDs O : .
LOCAL REsoRc SET 1 ACTIVITY 3 AcTIVITY GROUP1
RESNO * 1 GUNREG: 126.000

TRS: 0 B 0 0 25 .
LoCak RESORC SET ACT!VITY 3 éCTIVITY GROUP1
RESNO = 3 QUNREG= 1,000

fR$ = 0 0410DTD = O A0 25 _
LocaL REsORc SET 3 ACTIVITY 3 _ AcTIVITY GROUPY
RESNO 2 6 QUNREG*® 1,090

IRS: 0.0 40 DTD 0 A 25 L
FiIXED RESORc SET 1 ACT!VXTY 3 _ ACTIVITY GROUP 1
1FI NO2 2 UNREG 1.A00 o

#1Xgp RESORe SET 2 ACT!VITY 3 ACTIVITY GROUP 1

iFIxNo® 3 UNREQ = 14,000
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PRECENDING PAGE RTANK NOT FILMED

ATM CONTAMINATION MEASUREMENT (T027)

OBJECTIVE

o Determine change in optical properties of windows, mirrors, gratings,
' etc., resulting from deposition of contaminants.

o Measure sky brightness background caused by solar illumination of the
particle contaminants found about the OA.

o Provide a deployment mechanism for S149.

OPERATIONS
e Two systems employsd to accomplish above objectives:

SAMPLE ARRAY SYSTEM - a sample array containing optical surfaces which
are exposed to collect contaminants; deployed out of SAL for five days,
then returned to earth for analysis.

PHOTOMETER SYSTEM - consists of a photoelectric and a photographic
photometer which provide photometric and photographic data on the
background brightness as a function of angular displacement of sun;
deployed out of SAL on sunside to scan celestial sphere for total of
four orbits.

PLANNING LIMITATIONS

e Sample array should be exposed for five days; waste dump should be
scheduled during first 24 hours of sample array exposure.

o Photometry system should scan celestial sphere once during day portion
of orbit and once during night portion of same orbit for a total of
four orbits (preferably consecutive). .

e Schedule photometry system operation when 8<40 degrees, where g is the
angle between the OA -Z axis and the solar vector (if scheduled to be
performed when 8>40 degrees, a pitch maneuver is required).

e Experiment is not to conflict with S019, UV Stellar Astronomy.

PERFORMANCE

~ Minimum No. Duration of No. of
Operation of Performances Performance Crewmen
o Activate sample array ! 19 min 1
o Deactivate sample array 1 33 min 1
e Set up and activate Phcotometer 1 43 min 1
System - ) ‘
e Calibrate; daylight/night data 4 85 min 1
scans : _ :
@ Remove film, photometer, stow 1 29 min 1

POINTING REQUIREMENTS

® Required reference orientation is X-POP orientation mode provided Photometer
System is scheduled for performance while g<40 degrees.

6 Photometer System i: deployed out of SAL on sunside of OA.
A-83 o T
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.. JETAILED EXOP DEFINIFION
TN27°  CONTAMINATION M

PRIATYS 84 DES = 68 PRQ s 100 DIF = 24
NAGXD®a 2 NXOPEM® 1 NXOPCD= 1 GODE = 1
[BF3R1s PRET1 = =0 IBFOQR2=z i PRET2 5 »

TWNTR® 3 0 0 fTMXTR= 114 0 0 DTMNREGT 0 0 0O

ACTIVITY GROUP 1 NAG= 3 DTMXags 8 0 0
A;TIVITY 4 ACTIVITY GROUP 1 -
DYACT = 0 0 43 DTAMRCs O 0_ 0 DTMANAZ 0 0 O

NARCM =z 1 NARCD = 1 ICONE =
148E7s= 1 ITSETS= O IATY = 0
IRES =2 0 IFIXRS= 0 VT = 0

ASTRONAUT SET 4 ACTIVITY 1 ACTIVITY gROUP 1
VASRGD=1 NCAN =3

ICAN 23 2 1 # b » » )

TRS' B 0 0 0 OTD = 0 n 43

¢PY 3 0 €D =0 SDPTCD® O

AGTIVITY 2 ACTIVITY GROUP 1 }
DFAZT = 0 1 33 DTAMRCE O 0 O DTMANA® Q0 0 O

NARCM & 3 NARCD = 4 ICOPE 5 O
TASETSz 4 ITSETS= 4 IATT = 4
186S . . 1 IFIXRS, 0 VT 2 0

ASTROKNAUT SET 1 ACTIVITY 2 AcTiVITY gROUP 1

VASRGD =1 NCaAN =3

JCAN 23 2 1 » » » , -

RS = 0 0O 7 DTD = 0 1 25

era z 0 b = 0 SDTcD® 0 .
TRAJECTORY SET 1 ACTIViTY 2 AchVxTY GROUP
500Y 2 SUN  BODNAM=2 SUN ITF a 0

YR8 & 0 D0 O DID = 0.0 56
ATTITUDE SET 1 ACTIVITY 2 ACTIVITY GRCUP 1
MOJEC = 2

TRS = 0 0 7 0TD = 0 128
LO AL RESORC SET 1 ACTIVITY 2 ACTIVITY GROUP1 .
RESNO = 1 @UNREQ= 66, ﬂOO

TRS. .3 0 B 7 DTD 8 0 1 25
”T!VITY 3 ACTIVITY GROUP 1

DFACT s ,o 0 29 DTAMRC® 0 ©0_ 0 DTMNNA® O 0 @

NARZY = ~ N&RCD =°1 ICORE = O
1ASETS®E 1 ITSETS= O 1ATT = O
TES. 2 0 . JRIXRS® O VT 30

ASTRONAUT SBET & ACTIVIFY 3 AcTiIViTY gROUP 1
NASRGDE1 NCAN =3

JCAN 83 2 1 & » » - -

YR8 3 0 0O O DTD = O n 29

£p9 80 ep %0 SpPTcD® O
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c?1V1TY GROUP 2 NaG= 2 DTMXpa6=z 6 0 O
ARTIVITY & ACTIVITY GROUP 2

DYACT = 0 0 19 DTAMRCe 0 0 0 DTMANA®
NARCM = 1 NARCD = 1 IcOnRE = O
TAgShss 1 IvsETg=s O lazp = 0
1RES. = 1. IPIXRS= g._ = g

VT
ASTRONAUY SET ¢ AcYIVITY 1 AcTiIVITY gROUP 2
VASRGD=1L NCAN =3
{1CAN =3 2 1 # * ¥ -
TR = 0 0 a0 DOTD = 0 019
P9 =0 €D =0 SDTCD= 0

5

0

LOUAL RESORC SET 1 ACTIVITY 1 ACTIVITY GRQUPZ

RESNO 2 1 QUNREQ® 13,600
fRS = 0 0 19 DTD = 5 A 0
ACTIVITY 2 ACTIVITY GROUP 2

DFACT = 0 0 33 DTAMRCs= 0 0_ 0 DTMANAZ
NARCM g 1 NARCD = 1 ICODE = 0O
14s3T78s 1 I17SETS= O IATT = 0
18ES . =5 O IFIXRS*® O VT z 0

ASTRONAUT SET & ACTIVITY 2 ACTIVITY gROUP 2

VASRGDEL NCAN =3
[CAN 33,2 1 # # # i
$Rs = 0 0 0 D7D = 0 @ 33

apa =g €D =0 SDTCD= O
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CLUSTER DEACTIVATION (CDS)

A. OBJECTIVE
o Perform CM/SM systems checkout and return stowage.
e Perform stowage management in OWS and in MDA/AM.
© Deactivate OWS and MDA/AM systems.

B. OPERATIONS AND PERFORMANCE

@ The specific functions and the times associated with the above tasks
have not yet been jdentified; mission days 28 and 29 have been reserved
for these deactivation activities.

C. PLANNING LIMITATIONS
None

D. POINTING REQUIREMENTS
None ‘

Prceing g bk
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DETAILED EXOP DEFINIFION

¢GOS . WORKSHOP DEACTI ,
PR1ATY® 613 DES = 99 PRO. _® 100 DIF
NAGXO?8 1 NXOPCM® 1 NXOPCD= i RODE & 4
13F3R{s. ~ PRET1 = -0 IBFOR2s BRET2

TMNTR® 28 0 0 TMXTRS 20 0 0 DTMNRC= O
ACTIVITY GROUP 1 NAG= 2 DTMXAGa 1 0 0
AETIVITY & ACTIVITY GROUP 1 o
pfasT = 0 5 18 DTAMRC= C 0 0 DTMNNAS

NARCM = 1 NARCD 3 1 IcOnE = 0
1ASETSm 1 ITSETS® 0 IATT =0
1RS’. = 0 IPIXRS‘ 0 VT s 0

ASTRONAUT SET 1 ACTIVITY 1 AcTiVITY gROUP
NASRGD =3 NCAN =3
{CAN 81 2 3 » & » .
YR ® 0 0 0 DD = 0 8 15
¢Po . ® 9 ¢p =0 SpTcD= 0
AGTIVITY 2 ACTIVITY GROUP 1
DYaCT = 0 4 O DTAMRCm O 0_ 0 DTMANA®

NARCM = { NARCO = 1 ICODE = 0
1ASE¢S= 2 ITSETS= O IATT = 0O
1RES. = 0_ IPIXRE= O VT =0

ASTRONAUT SET { ACTIVITY 2 ACTIVITY GROUP
VASRQC=2 NCAN. =2

[CAN 82 3 & » & . .

TR = 0 0 0 DTD = 0 4 0O

€Po: =8 0 ¢b = 0 SQTCD= 0

ASTRONAUT SET 2 ACTIVITY 2 ACTIVITY gROUP
yASRQD®L NCAN =1 -

JCAN 31 # % » » # ‘

TR ® 0 030 OT0D = 0 330

ery s 0 CDO =0 sDTCD® 0
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PERSONAL HOUSEKEEPING (RR/PHK)

OBJECTIVE
e To provide free time during each day for the astronaut's personal use.

OPERATIONS
None

PLANNING LIMITATIONS
None

PERFORMANCE _
e Up to 1 hour and 30 minutes allocated for each astronaut per day.
e Astronaut time is allocated in 30-minute blocks.

POINTING REQUIREMENTS
None
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.. DETAILED EXOP DEF;NITlON
RR/8HX' PERSONAL HOUSE

PRIATY: 74 DES. = 40 PRO =z 100 DIF
NAGXD®g 3 NXOPEM= 25 NXOPCD= 27 GODE 8 &

18FR1n PRETL = -0 ipFOR2= _  PRET2
TMNTR®: 2 0 0 TMXTR= 29 0 0 pTMNRg® O

ACTTVITY GROUP 1 NAG= 1 DTMXaGs 6 7 O
AGTIVITY 4 ACTIVITY GROYP 1 o
OfaCT 2 0 0 30 DTAMRCs 0O O _ 0 DTMNNAF

NARCM = { NARCD # 3 1CORE = 0
IAsETsc 1 ITSsETS= O [aT? = O
1RE§’ ® O IFIXRE= O VT = 0

ASTRONAUT SET L ACTIVITY 1 ACTIVITY GROUR
VASRGDS1 NCaN =1

XCAN 4 & & & & ¥ i .

TRS: % 0 O 0 DTD = 0_ 0 30

gry: s 0 €D =

HTMNECD®S 0 7 O

ACFIVITY GROUP 2 NAG= 1 DTMXaGs 0 7 O
-Ttyxy { ACTIVITY GROYP 2 . '
Dfa,7 * 0 0 30 DTAMRCs 0 0. 0 DTMANA=
NARCM g 1 NARCD = 3 ICODE = O
148878z 1 ITSETS= 0 [ATT = 0O
{RES. = 0. _IFIXRS= O VT 8 0

aSTRONAUT SET L aCTIVITY 1 ACTIVITY gROUP
NASRAD®L NEAN =1

[CAN 82 »-a » & & _ L

6 DTD = 0 A 30

0

TRS: s 0 O
gPe:  ® 0 €D = 1 SBHTCO® 1
ATMNCD® O 7 DTMXcD® 0 18 O

-

AcFIVITY GROUP 3 NAGR 1 DTMXAG’ 8 7 0
AGTIVITY 4 ACTIVITY GROYP 3 ] |
DYACT = _0 0 30 DTAMRC® O G_ O DTHNNAS

NARCHM = 3 NARCD @ 3 1CORE 5 O

14SET8s 1 ITSETS® O IATY =& 0

IRES. & 0. . w XR8% 0 VT = .0
ASTRONAUT SET TACTIVIFY 1 ACT!VITY grROUP
VASRAD®#Y NCAN = _
CAN 23 & 8 » & & -

tTRS: 8 0 0 o0 OT0 _ = g _-a 30

epo: s 0 €D =1 sDTCDm g

BTUNCDS 0 7 o DTMXED» 0 16 o
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SYSTEMS HOUSEKEEPING (SHK)

OBJECTIVE
e To provide astronaut time each day for systems monitoring and maintenance.

QPERATIONS
None

PLANNING LIMITATIONS
None

PERFORMANCE
e Up to 1 hour and 30 minutes allocated for each astronaut per day.
® Astronaut time is allocated in 30-minute blocks.

POINTING REQUIREMENTS
None '

A-91



NETAILED EXOP DEFINIFION

S4K . SYSTEMS HOUSEKE

PRIATYZ 75 DES = 40 PRO = 10C DIF = 37
NAGXO°§ 3 NXOPeME 25 NXOPco- 27 fODE =® 1

13F9R1®  PRET1 = ~0 [BFOR2= _ PRETZ2 = »

TUNTRE 2 0 0 TMXTR= 29 0 0 DpTMNRe® 0 15 0

ACTIVITY GROUP 1 NAG= 1 DTMXag= 0 6 O
ACTIVITY L ACTIVITY GROUP 1 | :
DFAST = O O 30 DTAMRCs 0. 0_ 0 DTMANA® 0 0 O

NARCM = { NARCD = 3 1CORE = 0
14sETSE 1 ITSETS= O IATT = 0
1ES. = O IPIXRS® 0 VT _ =0

-

ASTRONAUT SET 1 ACTIVIFY 1 ACTIVITY GROUP
VASRGD=1 NCaN =1
(1CAN 81 # o & » » ' _

RS = 0 O opTO = 0 a 30
P23 30 Co =1 SDTCD= 1
ATMNCDS O 1 0 DTMXcD= O

o
~3

0

ACTTIVITY GROUP 2 NaG= 1 DTMXaG= 0 6 0O
AGTIVITY 1 ACTIVITY GROUP 2 L ' )
DTACT = 0 0 30 DTAMRCs 0 0 0 DTMNNAR 0 0 O

NARCM = 1 NaR¢D = 3 IcOpE = O
1ASETS= 1 ITSETS= O 1A7T = O
138 = O IFIXRS® O VT = 0

ASTRONAUT SET & ACTIVIFY 1 ACTIVITY gROUP 2
NASRBDR1 NCaN i

!CAN np O * » ;-i ) :
fRS: ®= 0 0 0 DOTD = 0 A 30
2P0 = 0 CD =1 SDTCD® 1
5TUNCD® 0 L 0 DTMXED= 0 7 0

ACTTVITY GROUP 3 NAG=® 1 DTMXAgs 0 6 O
A'TIVITY 1 ACTIVITY GROYP 3 i} L
DTA T =.0 0 30DTAMRCa: O 0O O.DTMNNA® 0 0 O

NARZM ® § - NARCD * 3 1CORE = 0
1ASETSE 1 ITSETS= 0 JATT = O
12ES. = O IFIXR8® 0 VT - 50

ASTRONAUT SET L ACTIVI?Y 1 ACTiViTY GROUP 3
yASRGD®1 NCAN =1

ICAN 53 # & & & » o
tR: = 0 06 0 OTD = 0 0 30
SRO: s 0 €0 = 1 sDTCD=s ¢ _

9TUNCDS 0 1 0 DTMXeD= 0 7 0
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APPENDIX B
SKYLAB SUMMARY BASELINE PRINT

This appendix presents an ESP summary 